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book should not be regarded as affecting the validity of any trademark 
or service mark. 
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Disclaimer of Warranty 
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tiveness. The author and [)uhlisher make no warranty of any kind, expressed or 
implied, with regard to these programs or the documentation contained in this 
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Introduction 



Macintosh II Repair and Upgrade Secrets covers the Apple Migh-Resolii- 
lion Monochrome Monitor, the AppleColor I ligh-Resolution RGB Moni- 
tor, the Macintosh ll/llx/IIfx, the Macintosh Ilcx/ci, and the Macintosh 
llsi. The focus of this l)Ook is practical maintenance. All you need to 
complete the upgrades and repairs describofl here is a digital multimeter, 
ordinaiy hand tools and minimal soldering equipment. You don’t need 
to he an electiical engineer to benefit from the infonnation in this book. 
The average person with average skills and ability should be able to 
complete all the repairs included in this book. You don’t need any prior 
technical experience. If you use a Mac 11 at home or at work, the secrets 
revealed here could still save you hundreds of dollais. 

Color Test Pattern Generator (Color TPG) 

As a natural result of heat and old age, a large number of .Macintosh II 
monitors have maladjusted displays. Instead of a normal-sized screen, 
there’s a large black border all around. Instead of a well-focused screen, 
the corners are fuzzy. Color monitors may begin to exhibit red, green, or 
blue color shadows. All of these symptoms are very tough on the eyes. 

Color Test Pattern Cenerator {Color TPC)^ the program included with 
this book, helps you to treat these problems. It creates precision align- 
ment patterns just like the dot-bar generators used in color tele\dsion 
repair. By analyzing the alignment patterns, you can determine which (if 
any) of the monitor controls need to be adjusted. 
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It's ini|)()rtanl to realize that siin|)ly running Color TPC does not fix 
your monitor! For that you need plastic alignment tools, a digital mul- 
timeter and detailed instructions. Vendors of |)lastic alignment tools and 
digital multimeters are listed in Appendix B. Detailed alignment instruc- 
tions are in the chapters that follow. 

System Requirements 

To run this version of Color TPC in color, you need a Macintosh 11 with 
at least a 4-hit video card (or built-in video) and color monitor. To run 
this version of Color "FPC in grayscale, you need a Macintosh 11 with at 
least a four-bit video card (or built-in video and grayscale monitor). 
Color TPC also works in black and white on the Macintosh Classic, the 
Macintosh SE and many older models. 

The Color TPC program disk is supjtlied without System software. To 
use the BOOK disk in a hard-drive computer, simply copy the progiam to 
your hard drive. To use the BOOK disk in a two-drive computer, you have 
to start the computer with a System disk and run the program disk from 
tlie second drive. To use the program in a one-drive computer (with no 
hard drive), you must copy System software to the disk. Which version 
of the System soft\s-are to copy varies according to your hardware con- 
figuration. Whatever you’re using now to run your other programs 
should work fine. Refer to your computer’s manual for more information 
on system software. 

V 

Before running Color TPC for the first time, it’s very important to 
copy the program disk. The copy (generally called a workdisk) is for 
everyday use; the original disk (generally called a master disk) should be 
stored as a Itackup. 

For maximum protection, the master disk should be .stored in a safe 
place, preferably somewhere away from the workbench. In rough use, 
you have to expect disk casualties. If the master disk is stored safely 
elsewhere or unavailable, you’ll always have something to fall back on. 

Starting Color TPG 

To stall Color TPC. double-click the program icon, or simply select it 
and choose Open from the File menu. As shown in Figure 1-1, the first 
tiling you should see is a sign-on screen showing mcmoiy and ROM 
information. 
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Figure M The sign-on screen shows memory and ROM information. 



To dismiss die sign-on screen, click and hold die mouse button down 
until the sign-on screen disappears, or just press tlie Return key. Assum- 
ing you’re using a brand new copy of Color TPG that has never been run 
before, the next diing you should see is a list of general instructions, as 
shown in Figure 1-2. 



General Instructions 



1. Run this program after installing screen and memory 
upgrades to assure that mhat you see, is mhat you get. 

2. Choose a screen size from the Screen Sizes menu. Rdjust 
the set’s height and uiidth controls until the T-squares 
measure enactly as indicated. 

3. Choose Crosshatch from the Test Patterns menu. 

Rdjust the set’s linearity controls until the rectangles 
become squares, measuring enactly one inch by one inch. 

4. Choose Geometric Test from the Test Patterns menu. 
Check for perfect circles and readjust as necessary. 

For additional instructions, uso the Fite menu to open the ColorTPG.Help file. 



Figure 1-2 The list of general instructions explains how to use the program. 



After reading the instructions, you can close the window by clicking 
the close box, by choosing Close from the File menu, or by Upping Coni- 
niand-W. You can refer to die list anytime you wish by rechoosing it 
from the Reference menu. 
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Indicating a Screen Size 

Next, clioose a screen size from the Screen Sizes menu. As shown in Fig- 
ure 1-3, this version of Color Test Pattern Generator directly supports the 
Apple High-Resolution Monochrome Monitor and the AppleColor High- 
Resolution RGB Monitor. As shown in Figure 1-4, the Apple Macintosh 
Portrait Display, the Apple Two-Page Monochrome Monitor, and all 
other Apple Macintosh displays are supported by choosing Unlisted Mac 
Monitors. 



Screen Sizes 



a 



ai 



□ 







9-inch 512K-'Classic 
12-inch HL Screen Kit 

12- inch Rpple Mono 

13- inch RppleColor RGB 
Unlisted Mac Monitors... 



88M 

§§N 

9§U 



Figure F3 The Screen Sizes menu supports the Apple High-Resolution Monochrome Moni- 
tor and the AppleColor High-Resolution RGB Monitor. 



Enter Screen lUldth in Pinels: 
Enter Screen Height in Pinels: 
Enter Horz. Res. in Pinels/lnch: 
Enter Uert. Res. in Pinels/lnch: 




I 80 I 



I 8° I 



tr 1 


\ ( ^ 


( 


OK 


CRNCEL 


RESET 




1 > 





Clkk to 4uto-*nt*r tho Sgstom defaults. 



Figure 1-4 The Unlisted Mac Monitor menu item supports the Apple Macintosh Portrait Dis- 
play, the Apple Two-Page Monochrome Monitor, and all other Apple Macintosh displays. 





Introduction 



XVII 



Test Patterns 

As shown in Figure 1-5, tlie Test l^atlerns ineiui contains 13 items. Since 
all colors appear solid black (not as various shades of gray) on black- 
and-white models of the Macintosh, the color menu items can’t be se- 
lected unless color ROMs are detected. Preventing all-black displays 
from appearing in place of color disjilays keeps inexperienced non-color 
Macintosh users from thinking that I he program has failed, wlien in fact, 
they just don't have a color Macintosh. 

To display colors (or sluides of gray) correctly on color Macs, Color 
TPC n‘t|uires that the monitors control |)anel device (CDEV^) be set to 
16 or higher. If the Monilors CDEV' is set to 4 or to black-and-white 
and you select a color test pattern. Color TPC advises you as sliowm in 
Figure 1-6. Tlie point is, you can’t get color when color is turned off. 
That’s not a problem with Color TPC. That’s just the way color Macs 
work. 



Test Patterns 



Crosshatch 


3§G 


Dot Hatch 


SCO 


Center Cross 




Center Circles 


9§R 


Focusing Tent 


§§F 


Geometric Test 


§§T 


Gray Bars 


§§TT 


Color Bars 




Red Raster 




Green Raster 




Blue Raster 




v/UJhite Raster 




Black Raster 





Figure 1-5 The Test Patterns menu contains 13 alignment patterns. 



To use the Monitors CDI^V, choose Control Panels from the Apjde 
Menu. If you are running System 6.0.7 or earlier, use the scroll bar in the 
Control Panels dialog to find an icon labeled Monitors, then click on it. 
Next, a window will appear that contains two sets of controls: Click 
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on the bulton labeled Colors: and choose any number equal to or higher 
than 16. If the window does not have a number equal to or higher than 
16, then you cannot disjtlay color using Color TPG. 



O 

This monitor appears to be set 
for less than 16 colors. 



Figure 1-6 If the color is turned off, Color TPG advises you prior to displaying a color 
test pattern. 

Reference Menu Items 

As shown in Figure 1-7, Color TPC's Reference menu contains 12 on-line 
reference items. General Instructions is the list shown in P^igure 1-7. 
Monitor Specifications is the list shown in Figure 1-8. 

All of the Reference menu items use the Helvetica font. If you’ve re- 
moved the Helvetica font from your System, the Macintosh will default 
to the Geneva font and the text won’t look as good. 



Reference 



General Instructions 
Monitor Specifications 

Mac Take-apart 
Mac Rudio Template 
Mac Uideo Rlignment 



Mac KL Take-apart 
Mac HL Uideo Rlignment 

Mac SE Take-apart 
Mac SE Uideo Rlignment 



Mac Classic Rlignment 



12- inch Mono Rlignment 

13- inch RGB Alignment 



Figure 1-7 The Reference menu contains 12 on-line reference items. 
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§□" Tii; T 

MRKE 


Monitor Specifications ' 
MODEL HlUidth UHeioht 


DPI 


Rpple Computer 


Lisa 2/5; 2/10 


720 




364 


90.0 


X 60.0 


Rpple Computer 


Macintosh 128K 


512 




342 


72.0 


X 72.0 


Rpple Computer 


Macintosh 512K 


512 




342 


72.0 


X 72.0 


Rpple Computer 


Macintosh 512K E 


512 




342 


72.0 


X 72.0 


Rpple Computer 


Mac Classic 


512 




342 


72.0 


X 72.0 


Rpple Computer 


Macintosh Plus 


512 




342 


72.0 


X 72.0 


Rpple Computer 


Mac Portable 


640 




400 


72.0 


X 72.0 


Rpple Computer 


Macintosh SE 


512 




342 


72.0 


X 72.0 


Rpple Computer 


Macintosh SE 30 


512 




342 


72.0 


X 72.0 


Rpple Computer 


Macintosh XL 


720 




364 


90.0 


X 60.0 


Rpple Computer 


XL Screen Kit 


608 




431 


72.0 


X 72.0 


Rpple Computer 


12- Inch HR Mono 


640 




480 


76.0 


X 76.0 


Rpple Computer 


12- Inch Mono 


640 




480 


76.0 


X 76.0 


Rpple Computer 


12- Inch RGB 


512 




384 


64.0 


X 64.0 


Rpple Computer 


13- Inch HR RGB 


640 




480 


69.0 


X 69.0 


Rpple Computer 


15- Inch Portrait 


640 




870 


80.0 


X 80.0 


Rpple Computer 


21- Inch Two -Page 


1152 




870 


77.0 


X 77.0 


PowerR 


MacLorger 


512 




342 


55.5 


X 55.5 


* Princeton 


MRX- 15 Rutosynch 


640 




480 


72.0 


X 72.0 


♦ Sony 


1302 Multi scan 


640 




480 


72.0 


X 72.0 


Indicates Macintosh II equipped viith Rpple 


M5640 


uideo 


card. 





Figure 1-8 Monitor specifications contains screen-size information for unlisted Mac 
monitors. 



Special Menu Items 

The Special menu, shown in Figure 1-9, contains three special items. As 
shown in Figure 1-10, choosing Set Startup. . . allows you to configure 
Color TPC for a specific monitor. You can select any of the listed screen 
sizes or you can enter a custom size. 

.\s shown in Figure 1-1 I, Switch Monitors. . . allows you to tempo- 
rarily redirect the test patterns to a secondary monitor. This feature 
allows you to compare up to sL\ monitors connected to the same Mac- 
intosh. To redirect a test |>attem, drag ihe untitled window to the upper- 
left corner of the monitor that you wish to test. .Adjust the window posi- 
tion so that there is a one-pixel space between the window outline and 
the display border. 



Special 



Set Startup... 
Siiiitch Monitors... 
Shut Doiuft 



Figure 1-9 The Special menu contains three special items. 
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ON STARTUP... 

the Standard Desktop 
O Select General Instructions 
O Select 9-In. 512K-Classic 
O Select 1 2-In. HL Screen Kit 
O Select 12-In. Apple Mono 
(§) Select 13-In. AppleColor RGB 
O Shoiu Unlisted Size at right: 



startup prefs... 
Width in pixels : 



6^0 



Height in pixels : 




Horz. Res .in ppi: 

I 72 I 



Vert. Res .in ppi: 

I 72 I 





Ok I 


( 1 
1 Cancel 


\ 

Reset 




J 


; J 





Figure MO Set Startup. . . allows you to configure Color TPG for a specific monitor. 




Figure 1-11 Switch Monitors... allows you to redirect the test patterns to a secondary 
monitor. 



The Color TPG. Help file which is inducled on the program disk con- 
tains additional information on Test Pattern Generator. To read the help 
file, start Color TPG^ dismiss the startup screen and choose 0|)en. . .from 
the File menu. Like all (‘.urrent software. Color TPG is constantly being 
revised. If there are any new features or last-minute instructions, the 
Color 1TG. Help file will bring you up to date on them. 




Safety Rules — Tools 
and Techniques 



This cha|)tcr contains an important discussion of safety rules, tools, and 
techniques. Please read this chapter for ba(!kground iidormation. Then, 
after you’ve gathered eveiything you need, please read it again, just be- 
fore upgrading or re|)airing your Macintosh II coni|)uter. 



standard Safety Precautions 

Upgrading and repairing any computer (not just Macintosh II com- 
puters) requires extraordinan’ presence of mind. Computers and com- 
puter monitors run on electricity. Electricity is inherently dangerous. 
Standard safety precautions must be taken at all times: 

1 . Whenever possible, disconnect the computer’s power cord from the 
wall outlet. After that, disconnect it from the com|>uter. Never 
work on live circuits uidess you absolutely have to. 

2. Avoid jewelry altogether. If a neck chain, a ring, or a wrist watch 
were to come in contact with live components, the resulting electric 
shock could be fatal. 

3. Tie back long hair before working on electrical e(|uipment. Re- 
move neckties. Both tend to fall into your work, which is dangerous 
and distracting. 
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4 . Never work willi wel hands, wet hair or wet clothing. Water con- 
ducts electricity. Working on electrical eqni|)ment while yon Imve 
wel hands, wel hair or wel clothing is ex frente/y iUmgevom. 

5. Don't allow children or pets in the work area. Their actions are 
both nnconirollahle and iinpr(‘dicial)le. (hiaranteeing their safety 
is m\\t to iinpossihle. 

(). Wlaniever yon gel stuck, stop! Seek further information or seek 
help front an ex|>ert. 

\\) pill point six in pers[)eciive, this hook was written for average 
Macintosh 11 owners. With the benefit of this information, all Macintosh 
II owners will be able to perform some upgrades and repairs, some own- 
ers will Ue able to |)erform all upgrailes and repairs, but not all owners 
will be able to pc^rform every u|)grade and repair. 



Electrostatic Discharge Precautions 

All Macintosh II com|)utcrs use silicon chips. Silicon chip, or chip for 
short, is synonymous with integrated cinaiit (1C)- shown in Fig- 
ure 1-1, chips come in all sizes ami shapes, and they can be made of 
different materials. 




Figure 1-1 Chips come in all sizes and shapes. 

Compared to earlier models of the Mticintosh, the Macintosh II uses 
a higher percentage of complementary metal-oxide semiconductor 
(CMOS) chips. CMOS chips differ from older transistor-transistor logic 
(1TL) chips in that the insulating walls between their semiconductor 
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junctions arc verj^ thin. Like a torpedo fired from a submarine, even the 
slightest electrostatic discharge (ESD) can blow a hole in the wall large 
enough to sink the chip. This effect is shown in Figure 1-2. 




Figure 1-2 Like a torpedo fired from a submarine, electrostatic discharge can sink a 
CMOS chip. 



As a result, most upgrade and repair instructions stress static electric- 
ity precautions. The precaution part of that warning is technically in- 
correct. To be absolutely safe, you must guard against electrostatic 
discharge during the entire time that you ve working on the computer, 
because static electricity is an ever-present threat. 

Dealing with Static Electricity 

To understand why timl is, consider the universe. I lie universe consists 
entirely of: 

• O|)posit;cs (cold/hot, female/male, negative/positive) 

• Which are constantly in motion 

• Relative to each other. 

We know from observation that opposites attract: each opposite is 
constantly moving toward the other. In a<ldition, each opposite is poten- 
tially capable of becoming the other; so, the relative difference between 
opposites is called potential. Once you understand that potential is the 
difference between opposites, you can understand electricity. 

When |K)tential is neutralized, there is usually an explosion. When a 
cold front meets a warm front, there’s a meteorological explosion (thun- 
der and lightning). When members of the opposite sex connect, there’s a 
biological explosion. When negative and positive charges collide, there’s 
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an audible crack, and a lifriitninjx-like spark. To eliminate the spark, all 
yon have to do is equalize the potential. 

On this planet, electric |)otential is normally measured relative to 
earth ground. The word ground in the expression ground wire is a literal 
reference to the earth in your back yard. Ry definition, when ground 
wires are connecKd j)roperly to a metal rod driven deep into the earth, 
they are held at the same potential as the planet. 

Given a prop<M’ly grounded electric outlet, the Macintosh II is normally 
held at earth potential Ity the ground wire in the AC power cord. Since 
people move about freely, our potential relative to the earth is constantly 
changing. We are not tethered to a ground wire like the computer, so the 
electrical charges that build as we move alanit have to be atmospheri- 
cally dissipated. If it’s hot and humid, the water in the air provides a 
grounding path to the water in the earili. lilectric charges (created by 
dissimilar materials in motion) don’t build, because they’re constantly 
drained away. If it’s cold and dry, there’s no water in the air; there’s no 
grounding [)ath to the earth, and potential builds on our bodies. 

Synthetic (nonabsorbent) clothing is largely responsible for that. Any- 
one can |»rove it. Wear 100% cotton (absorbant) clothing, with running 
shoes, and very little static builds. Wear a jDolyester suit with leather 
slioes^ and you quickly become a walking capacitor. 

A capacitor is an electronic component made from dissimilar materi- 
als separated by an insulator. As you move about separated from the 
earth by polyester insulatioiK you become positive; the earth remains 
negative. Potential builds. Touch anything grounded, and sparks fly: 
your potential is instantly neutralized. 



Step 1 — Wear Natural Clothing 

The first line of defense against electrostatic buildup, then, is to wear 
natural clothing. With polyester (‘lothing, even talking about electro- 
static precautions is meaningless. Simple precautions are no help wlieii 
you defy the laws of the universe. 



Step 2— Choose a Suitable Work Area 

Equally important is the work area. Standing on polyester blend wall-to- 
wall carpeting is just as bad as w(uiring polyester clothing. So is standing 
on waxed llooring. Wax repels moisture, rhink of the last time you 
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waxed yonr ear — the next morning, it was covered with beads of water. 
11iose beads of water are analogous to electrostatic buildup. d\) |)revent 
electrostatic buildup, wear natural clothing and stand on dull, moisture- 
absorbant flooring such as unpainted wood or cement. 



Step 3— Ground Yourself 

Given suitable clothing and a suitable work area, the next ste|) is to 
ground yourself. Anything short of nudity allows a charge to build. 
Grounding yourself gets rid of it. 

Most instruction manuals tell vou to mound vourself bv touchinj^ bare 
metal on the back of the computer. That’s generally good advice, but it’s 
only effective if the following three conditions have been met: 

• d he computer has to be plugged in. 

• The ground wire; in tlie AC power cord has to l)e connected. 

• The ground wire in the electric outlet has to be connected. 

More often than not, these conditions are not slated! In ad<lition, the 
third conditi(»n must not be taken for granted, ddie fact that you have a 
three-wire cord plugged into a three-wire outlet is no guarantee that the 
third wire (the ground wire) is actually connected. Neither is a recently 
dated inspection sticker on your service entrance (lireaker |)anel). Elec- 
tricians make mistakes; inspectors don’t see everything. If you want to be 
sure the outlet is wired properly, you have to check the connections for 
yourself. 1 his is easily accomplished with an inex|)eiisive three-wire cir- 
cuit analyzer, as shown in Figure 1-3. 

.Assuming the ground wire connection tests well or shows that the out- 
let is correctly grounded, grounding yourself brings you to the same 
potential as the computer. But as soon as you disconnect the power cord 
and begin to move about, potential rebuilds. To prevent that, you could 
wear a wrist groumling strap. 

For a wrist grounding strap to work, it also has to be grounded. Some 
straps terminate in an alligator clip. These are designed to clip onto ex- 
ternal grounds such as cold water pipes (copper, not plastic), outlet 
cover screws (unpainted), and lightning rods. Other stra|>s plug right 
into the same AC power cord you disconnect from the computer. Tvpical 
arrangements are shown in Figure 1-4. 
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Figure 1-4 For a wrist grounding strap to work, it also has to be grounded. 
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On my own hencli, I use botli types of straps together wilh a Mac- 
(hird™ multipurpose surge suppressor. This uni<|ue device ixM-forms 
iUvee importaiK funclions: 

• It coniinuouslv lests die "round wire connection in die electrical 
oullet. 

• It provides a conductive pad for painless electrostatic discharge. 

• It replaces the coni|)nter's power cord and provides two, ()-anip, 
surge-|)rotecled oiidets. 

A light-emitting diode: (Ll!^D) on the MacXhml continuously lests tlu^ 
el(‘(’trical ground. If du^ ground wire is connected, the LED glows green, 
indicating go/safe. If the ground wire is disconnected, the LEI) does not 
glow, indicating sto|)/daiigerous. Witli this unit, it\s not necessary to use 
the circuit analyzer shown in Eigure 1-3. 

.Assuming the Lhd) glows green, the conductive |>ad provides a safe 
and convenient ground. Lacking the s[)er*ial setu|)s shown in higure 1-4, 
many sources advisee clip|)ing the strap to the ground trace on the circuit 
hoard. That keeps the wearer and the hoard at ihe same potential, hut 
does not kee[) either at (‘arth potential. If the lioard happens to knock 
against something that's grounded, say a solder station or another piece 
of equipment, it may c*ause a destructive discharge. Touching the con- 
ductive pad from time to time minimizes the chan(*e of that happening. 
1 he Mac(}ard unit is shown in kigure 1 -5. W hen you're finish(‘d wilh the 
upgrade work, the Mac(hird can he attached to any size Macinlosh. 

Other sources reconmiend conductive place mats. "Fhese ar<‘ similar to 
the conductive pad on the MacXiard unit except that they an^ iiincli 
larger, large enough to spread over the hench top. The prohlem with 
comluctive mats, is that they mirst he takni u|> prior to servicing pow- 
ered equipment. OtluMwise, they're a shock hazard. 

hy definition, wIhmi a live wire contacts a propinly grounded, <*on- 
ductive |)lace mat, the result is a short circuit. dO minimize the shock 
danger, conductive [ilace mats (as well as wrist grounding straps) are 
usually wired in series with a 1 -megohm current limiting resistor. W'edl 
see how that works later on in this cha|)ter. lor now, the important point 
is that conductive mats should only he placiMl under unpowenxi hoards; 
if you use them around live equipment, .sooner or later sparks w ill fly and 
chij)s will he blown. 
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Figure 1 -5 MacGard Multipurpose Surge Suppressor, Courtesy of Systems Control, a divi- 
sion of M. J. Electric. 

Step 4— Consider the Weather 

Kveii willi all iIhjsc precautioiis, it’s advisable to consider the weather 
before attempting a static-sensitive procedure. If it’s cold and dry, then 
sparks may fly, no matter what yon do. Wait for a rainy day. 



Hand Tools 

111 addition to wrist grounding straps and conductive mats, upgrading 
and repairing Macintosli II computers requires a certain amount of hand 
tools. Every joh goes easier wlien you have the right tools. Everything is 
a hundred times harder when you don’t. 



Phillips-Head Screwdrivers 

Tlie Macintosh II is held together by #1 Phillips-head screws and plastic 
snaps. "Fo avoid stripping the screw heads, it’s important to remove the 
screws using a precision ground #1 Phillips-head screwdriver. Unfortu- 
nately, there’s as much variation in tool sizes as there is in clothing sizes. 
Some brands run big; others run small. Get the wrong size, and instead 
of removing the screws, all you do is chew things up. 
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Sears is one of the very companies that sell both Phillips and Read- 
Prince screwdrivers. Both screwdriver tips look the same, but they grip 
differently. Most companies sell a combination tip under the Phillips 
name. That’s the reason other tools may not work as well as the Crafts- 
man 41053 WF. You think that you’re buying a Phillips, but in fact, 
you’re not. 



Plastic TV Alignment Tools 

Monitor adjustments require a set of plastic, color TV alignment tools. 
For all-around use, pick a set containing half a dozen sizes, as shown in 
Figure 1-6. 




Figure 1-6 Color TV alignment tools. 

The problem with most plastic tools is that they don’t last very long. 
So, if you plan to use the tools often, choose a hea\w-duty set. Whenever 
an individual tool wears out, replace it. Never substitute metal tools. 
Poking a conductive metal screwdriver into a live monitor circuit is just 
asking for trouble. 



Chip Pullers 

Coprocessor upgrades, Floppy Drive High Density (FDHD) upgrades, 
and Paged Memory Management Unit (PMMU) upgrades require that 
certain read-f)nly memory (ROM) chips be replaced. To remove them 
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from their sockets, most shops use tong-like tools called chip pullers. 
Chip pullers come in various sizes. Good sets are expensive. Cheap sets 
don’t work very well. 

For occasional work, you can use an Va-inch screwdriver with no 
more than a 2-inch shaft to pry up 24-pin dual in-line package (DIP) 
ItOMs, and a hardened set of steel jeweler’s screwdrivers to pry up vari- 
ous-size plastic leadless chips (PLCs). 1’he specified screwdrivers work 
fine pro\ided that you’re careful. Specifications and full removal details 
arc in the appropriate chapters. 



Putty Knife 

1lie correct way to separate tlie power supply plug from the Macintosh II 
logic board is with a I ‘A-inch, stiff-blade putty knife. A stiff-blade knife 
is shown in Figure I -7. 




Figure 1-7 Stiff-blade, 1 V4-inch putty knife. 



When shopping for this tool, be sure to specify a “stiff blade.” Some- 
thing to that effect should be marked right on the package. Fdcxible- 
blade knives tend to twist and dig into the plastic. Chisel-blade knives 
are urmecessarily sharp. 
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Test Equipment 

In addition to the hand tools described above, component-level trouble- 
shooting requires a multimeter. For safely reasons, monitor service re- 
quires an isolated y\(] |iower supply. 



Multimeters 

Multimeters (alternately referred to as multitesters) can either be analog 
or digital. Analog models have a needle |)ointer and a scale, they’re 
called analog meters because the needle |)osition is analogous to a tiny 
number |)i*inted on the scude. Like old-fashioned slide rules, they’re diffi- 
cult to master, and accuracy varies, because you have to estimate the 
reading. 

Digital models have a direct numerical readout. riieyVc as easy to 
master as pocket cahadators, and accuracy is consistent, because you 
never have to estimate the reading. 

Digital multimeters (DMMs) can either be pocket or bench type. 
Pocket types generally cost less money, contain fewer features, anti tend 
to be less accurate. Bench types generally cost more money, contain more 
features, and tend to be more accurate. Pocket tvqDes are OK for casual 
use, but a bench type DVIM is recommended for serious work. A bench 
type DMM is shown in k igure 1-8. 




Figure 1-8 Digital multimeter. Courtesy of John Fluke Manufacturing Company. 
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Using a Digital Multimeter 

DMMs are used to take voltage, rurrent, and resistance readings. Under- 
standing voltage, current, and resistance is easy. IT the electric company 
were a munici|)al water works, voltage would be water pressure, current 
would refer to the flow of water, and resistance (to the How of water) 
would vary witli the faucet position. Tlie more the faucet resists water 
pressure (voltage), the less water (current) flows. The less the faucet 
resists water |)ressure, the more water flows. 

Electrically, this relationship is expressed as: Voltage (V) = Current 
(!) X Resistance (R), With a little algebra, we begin to see what the one- 
megohm resistor in a wrist grounding strap does. Since the normal US 
line voltage (V^) is 120, the one million-ohm resistor (R) wired in series 
with the ground wire limits current (I) to .00012 amps (120 Volts ^ 
1,000,000 ohms), a safe level. 

Another useful expression is the wattage formula. Power (in w'atts) is 
expressed as: Power (P) = Current (I) X Voltage (V). Should the wrist 
strap accidentally come in contact wath the 1,800-watt (15 Amps X 120 
Volts) power line, the resistor’s low* '/«-w7itt rating causes it to quickly 
bum out, which opens the circuit and sto|3s the current altogether. 

Throughout this book we’ll be talking about voltage, current, and re- 
sistance in context. If youVe never used a meter l)efore, just think water 
pressure, w^ater flow, and faucet position, and you won’t have tmy 
trouble following the instructions. 



Isolated AC Power Supplies 

Isolated AC power supplies (alternately referred to as isolation trans- 
formers) ciin either be variable or fixed. V^ariable models generally have 
a built-in volt meter (analog or digital) and an voltage control allowing 
you to vary the output from 0 to 150 volts alternating current (VAC). 
Eixed models generally liave no volt meter and a standard 117 to 120 
VAC output. 

Some isolation transformers have three-prong power cords and tw^o- 
conductor outlets. These can’t be used with the Apple High-Resolution 
Monochrome Monitor or w ith the Ap|)lcColor I ligh-Resolulion RGB 
monitor, because both are equipped with three-prong power cords. 
Other isolation transformers have three-prong power cords and three- 
conductor outlets. That’s the type to get. 
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The purpose of an isolation transformer is to minimize tlie risk of elec- 
tric shock from impro|)erly wired cords and outlets. When two-wire 
monitors are plugged into an electric outlet that’s wired properly, the 
metal monitor chassis is held at earth-ground potential. Touching the 
metal chassis is exactly the same as touching the rich soil in your garden. 
But when the hot and neutral wires inside the electric outlet have been 
reversed, the metal monitor chassis is held 120-volts above ground. In 
that case the chassis is said to be hot or charged. Touch the charged 
chassis while in contact with the earth (or anything else in contact with 
the eanh), and you become part of the circuit. It’s the same as sticking 
your fingers into a live electric socket — cnil for paramedics! 

All isolation transformer minimizes that hazard. As shown in l^'ig- 
ure 1-9, the transformer plugs into the wall outlet, and the monitor plugs 
into the isolated electric outlet supplied by the transformer. The isolation 
function keeps the two (the wall and the monitor) electrically separated. 
Also, instead of 15 to 20 amps (tlie full capacity of the electric outlet), 
the maximum current on the outlet side is limited by the power rating of 
the transformer. 




Figure 1-9 The isolation transformer plugs into the wall outlet, and the monitor plugs into 
the transformer. 
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Transformer power ratings (supply) are usually stated in volt amps 
(VA), while monitor power requirements (demand) are usually given 
in watts (W). That confuses a lot of people, but since amps are units 
of current (I) and since power (in watts) is expressed as: Power (P) = 
Current (I) x Voltage (V)^ volt ani|)s and watts actiudly refer to opposite 
sides of exactly the same thing. The term volt amps generally refers to the 
power supplied; the term watts generally refers to the power consumed. 

To meet the power consumption demands of the Apple High-Resolu- 
tion Monochrome Monitor and the AppleColor High- Resolution RGB 
Monitor, you need to know what their f)ower requirements are. That 
information is printed on a sticker affixed to their respective cabinets. 
According to the stickers, the Apple High-Resolution Monochrome 
Monitor is rated at 1 00-240 V- 0.5A and the Apple High-Resolution 
RGB monitor is rated 100-240V- 1.6A. (The ~ suggests a sine wave, 
which is the universal symbol for alternating current.) By plugging this 
information into the power formula (P - I x V)y we see that the Apple 
High-Resolution Monochrome Monitor requires 120 watts maximum 
(240V X 0.5A) and that the AppleColor High-Resolution RGB monitor 
requires 384 watts maximum (240V x 1.6A). Since it may be necessary 
to coimect other equipment to the isolation transformer at the same time, 
it’s best to choose a unit rated 500 VA or higher. 



Soldering Equipment 

Naturally, parts (hat test bad have to be desoldered and replaced. For 
that you’ll need a roll of 60/40 rosin core solder, a set of soldering aids 
(similar to dental |)icks), a static-free vacuum desoldering tool, and a 
temperature-controlled, three-wire, 60-watt soldering station. A tem- 
perature-controlled soldering station is shown in Figure 1-10. 

For occasional work, a three-wire, 15-watt soldering pencil (witli 
stand) is also OK, but ungrounded (two-wire) soldering pencils should 
never be used. Ungrounded pencils arc subject to high tip voltages. 
While innocently making a connection, the induced voltage could easily 
blow out a nearby chip. 
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Figure 1-10 Temperature-controlled soldering station. 

Summary 

Upgrading and repairing Mac'intosh II computers requires a small invest- 
ment in hand tools and test <H|uipment. For upgrade and nominal main- 
tenance work, you need: 

• A wrist grounding s(ra|>. 

• A #1 Pliillips-head screwdriver with a three-inch shaft. 

• A set of plastic TV' alignment tools. 

• A set of jeweler’s screw rlrivers. 

• A 1.25-inch w ide, stiff-blade [)ntty knife. 

For troubleshooting and repair work, you also need: 

• .An isolation transformer. 

• A digital multimeter. 

• \ vacuum desoldering tool. 

• A grounded 15-watt soldering pencil (wTth stand). 

• A roll of 60/40 rosin core solder. 
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Without these last items, you can still diagnose problems, but you’re 
not going to be able to fix anything. 

In addition, it’s important to understand that there are risks in- 
volved. d he Macintosh 11 runs on electricity. Electricity is inherently 
dangerous. Standard safety precautions must be taken at all times. Most 
important, whenever you get stuck, sto|>! Seek further information or 
seek an expert. 
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Adjustments — A pple 
High-Resolution 
Monochrome Monitors 



This cliapler shows how* io adjusl Apple High-Rcsoiiition Monochrome 
Monitors. I ligh-Resoliuion Monoclironie Monitors arc identified from 
the front by the Apple trademark, and from the rear by model niiml)er 
MO4OO, as shown in Figure 2- 1 . 

The instructions assume that yoiiA'C made a Color TPG/System disk 
as described in the lntTo<hiction. and that you’re familiar w^ith the safety 
rules, tools, and teclmic|ues described in Chapter 1. If necessary, please 
review' both sections before proceeding. 




Figure 2-1 Model number M0400, the Apple High-Resolution Monochrome Monitor. 
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Definitions, Goals, and Objectives 

The adjiisfinents described in this cha|)ler affect the computer display. 
As illustrated in T igiire 2-2, the word (lisp/ay refers to the illuminated 
area of the screen. That which is displayed on the screen is the display. 

The word screen refers to the face of the |3icturc tube. On the A[)ple 
High-Resolution Monochrome Monitor, only the center portion is used 
for the (Jis|)lay. Unlike a TV' set, the edges of the screen are normally 
blanked out (they are not displayed). 

1'he acronym CiH' refers to tlie cathode ray tnbe^ the whole [picture 
tube — the front, the back, the anode well, the socket pins, and so on. 
None of the adjustments described in this chapter directly involve the 
CRT. All weVe concerned with is the image displayed on the screen of the 
CRT. 




Figure 2-2 Parts of the CRT. The CRT is the whole thing. The screen is the front. The display 
is what’s shown on the screen. 



The image displayed on the screen of the CRT is made up of 307,200 
luminous dots called pixels. The word pixel is a contraction of [picture 
element. Pixels are to a display what pieces arc to a jig-saw puzzle — they 
are the smallest individual pieces of a much larger picture. 

According to published original equipment manufacturer (OEM) 
specifications, there are 540 pixels across the display and 480 pixels 
from the top to the bottom. (640 X 480 equals 307,200 total pixels.) The 
specifications also state that each pixel is factory adjusted to measure V?6 
of an inch square, .so when the monitor is adjusted properly, 76 pixels 
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shoiihl measure one inch sc|uare. To determine the unstated width spec- 
ification in inches, divide the 640 pixels across the display by 76 pixels 
per inch: The result (rounded to two decimal places) is 8.42 inches. To 
determine the unstated display height, divide the 480 pixels from the top 
to the bottom of tlie dis|>lay by 76 pixels per inch: The result (rounded to 
two decimal places) is 6.32 inches. Other width and height combinations 
are [possible, but any combination other than 8.42 inches X 6.32 inches is 
contrary to OEM specifications. 

To confirm whether a particular monitor currently meets OEM speci- 
fications, the display has to be measured with a tape measure. Since 
hundredths of an inch are not generally marked on an English tape mea- 
sure, some |)eople find it easier to use a metric tape measure. Either type 
of cloth or vinyl tape measure is fine. Given that there are 2.54 centime- 
ters to the inch, the correct metric specifications for model M0400 arc 
21.39-centimeters wide X 16.04-centimeters high. 

When the monitor is adjusted according to OE.M specifications, circles 
are always round and squares are perfectly square. When the monitor is 
out of adjustment, objects may appear distorted: squares may resemble 
rectangles and circles may resemble ovals. In addition, maladjusted dis- 
play.s may be darker than they should be, and (hey may be difficult to 
focus. That’s tough on the eyes. 

Since aging inevitably causes all monitors to drift out of adjustment, 
all monitors should be periodically readjusted. The object of the periodic 
adjustment procedure is to restore the display to its original operating 
condition. 

Periodic Adjustment Procedure 

In addition to a working Mac 11 and a copy of Color TPG^ the only tools 
needed to adjust an Apple Higli-Rcsolution Monochrome Monitor are an 
Vs-inch slotted screwdriver (or a metal nail file), a plastic TV alignment 
tool, and a cloth (or vinyl) tape measure. The complete procedure in- 
volves just five simple steps: 

1 . Remove the control cover plate. 

2. Adjust the width. 

3. Adjust the height. 

4. Adjust the focus. 

5. Replace the control cover plate. 
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Plan on spcncliiif^ ahoiil half an hour to work through this material for 
the first time. Once you've mastered the tedmi<iuc, suhsequent adjust- 
ments sliould only lake about five minutes. 



Step 1— Remove the Control Cover Plate 

As shown in higun' 2-3, the display adjustment (Muitrols are located un- 
der a cov<u‘ plate on the left sifle of the fmck (“abinet. To piy off the cover 
plate, in.sert a small screwdriver (ora metal nail file) into the screwdriver 
slot at the top of the cover plate and push the screwdriver handle away 
from you (toward the monitor). W ith very little effort, the cover plate 
should pop right off. No otlicr disassembly is rec|uired. It’s not necessary 
to loosen any screws. It’s not net^^ssary to remove the cabinet back. 




Figure 2-3 The display adjustment controls are located under a cover plate on the left side 
of the back cabinet. 



step 2 — Adjust the Width 

Prior to adjusting the width, locate the brightness and contrast controls 
on the right side of the (‘abinet. d he center position of the brightness 
control (the upper control) is identified by a click stop. Verify that the 
brightness control is centered in the click stop ami that the contrast con- 
trol (the lower control) is turned all the way up (fully clockwise). 
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When ihe brightness control is cenlerecl and the contrast control is 
luriied all the way u|), start Color TPG^ dismiss the staitup screen and 
General Instructions window (if necessary), and choose 12-inch Apple 
Monochrome (Commaiid-N) from the Screen Sizes menu. As soon as you 
release the mouse button. Color TPG displays standard T-squares, as 
shown in h igure 2-4. 
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Figure 2-4 Standard T-squares for Apple High-Resolution Monochrome Monitors specify 
height and width values in inches. 



11ie standard T-squares specify height and widtli valties in inches. To 
spc(*ify height and width values in centinieters, hold down the option key 
while (‘hoosing 12-inch Apple Monochroitie. As soon as you release the 
mouse button, Color TPG recalculates and displays metric T-squares, as 
shown in Figure 2-5. 

Neither of the 4'-.s(|uares dis|)lays actual width measurements. They 
merely state what the w idtli measurements should be. Actual width mea- 
surements luive to be taken with a clodi (or vinyl) tape measure as showm 
in Figure 2-0. 
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Notes: 

/. 12-incti monoehronie monitors display (H() x 4H0 pixels at 29.2 x 29.2 pix./cm. 
2. Standard menu bars occupy the first 640 x 20 pixels. 

2. Title liars (when present) occupy another 640 x 19 pixels. 

4. This window is located directly under the menu bar. It has no title bar. 

5. This window should measure exactly 2 1. 39 (640/29.2) cm. wide and 
15.37 (460/29.92) cm. high. 

6. To mea.sure the entire display, measure from the top of the title bar. 

The entire display should mea.sure 21.39 cm. wide x 16.04 cm. high. 

The diagonal should measure 26.74 (SQfi(2t.39'^2 x 16.04^^2)) usable cm. 



Figure 2-5 Metric T-squares for Apple High-Resolution Monochrome Monitors specify 
height and width values in centimeters. 




Figure 2-6 The actual width measurements have to be taken with a cloth (or vinyl) tape 
measure. 
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When using a cloth (or vinyl) tape measure, it's important to dis- 
regard the first few inches (or centimeters) on the ruler. Most of the 
(*Jicap tape measures sold today have metal or plastic protectors haphaz- 
ardly cemented to their ends. Not only can their sliarp edges scratch the 
screen, hut their first and last inches are usually inaccurate. For accu- 
racy. start from the 10-inch mark and drop the first digit (11 inches 
becomes 1 inch, 12 inches becomes 2 inches, 13 inches becomes 3 
inches, etc.). 

To compensate for the screen curvature, hold your eye so that it ‘s per- 
pendicular to the left side of the display, and line u[) the 10-inch (or 10- 
centimeter) mark on the nder with the left edge of the T-squares. 1 lold 
the tape in place at that spot. Now hold your eye [terpendicular to the 
opposite side of the display and compare the right edge of the T-squares 
to the 18.42-inch (3 1 .39-centimcter) mark on the ruler. Is the actual 
display narrower or wider than s|)ccified? If so, refer to Figure 2-7. 

riie width control is identified symbolically by a horizontal line with 
arrows at either end. On this partietdar monitor, it’s the sixth control 
down (not the fifth control down). To correcn the widtli, insert the screw- 
driver end of a plastic TV alignment tool (not a metal screwdriver) into 
the width control and turn it slowly until the actual display width mea- 
sures 8.42 inches (approxirnatelv 18Vu» - 10) or 21.39-centimeters 
(31.39 - 10.00). 
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Figure 2-7 Control identification for Apple High-Resolution Monochrome Monitors. 
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When adjusting the width (or any of the display controls), grip the 
alignment tool lightly. The width control is not a scaew. It’s not supposed 
to be tightened down, and it’s not <lesigne.d to go around aiifl around. A 
little turn, one way or the other, is generally all you need to do. 

step 3— Adjust the Height 

When the width ineasun^s exactly 8.42 inches or 21.39 centimeters, 
rotate the tape measure and check the height as shown in Figure 2-8. 
To avoid confusion between window height and display height, refer 
to notes 4, 5, and 6 on the T-squares display. Is the actual display 
height taller or shorter than spedfied? If so, refer to Figure 2-7. The 
height control is symbolically identified as a vertical line with arrows at 
cither end. On this particular monitor, it’s also the third control down 
(not the fourth (control down). To conect the height, insert the screw- 
driver end of a |)lastic TV tiligninent tool (not a metal screwdriver) into 
the height control and turn it slowly imtil the actual display height mea- 
sures 6.32 inches (approximately 16 V:t - 10) or 16.04 (26.04 - 10.00) 
centimeters. 




Figure 2-8 Rotate the tape measure to check the height measurement. 
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Step 4— Adjust the Focus 

WluMi tlie width and lieigli! measiireiiients an^ exactly according to 
specifications, it's time to check the focus. Begin by wiping the screen 
with a damp paper towel. If the screen is covered with finger prints or if 
it's cigarette-smoke stained, the evaluation will l)c invalid. Certain areas 
may ap|)ear to be out of focus, when in reality they might only be covered 
with dirt. 

When you’re satisfied that the screen is clean, choose Focusing Text 
(Coniman<l-F) from the Test Patterns menu. This test fills the dis- 
play with 9-point Monaco characters. To fill the display with 12-point 
Monaco characters, hold down the Option key while choosing Focusing 
Text. If 12-point Monaco is installed in your system file, the display will 
fill with 12-point text. If 12-point Monaco has been removed, or if it 
was never installed, 9-point text will ap|>ear in either case, as shown in 
Figure 2-9. 
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Figure 2-9 Focusing Text fills the display with 9-point Monaco text. 
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The ri|)|)le pallerii of 9-point Monaco characters creates a distinct 
barber-pole effect. "Fhe barber pole runs diagonally, from top right to 
bottom left. If the diagonals appear to be equally sharp, the focus is set 
correctly. If the diagonals appear to alternate between sharp and fuzzy, 
then the focus may be out of adjustment. The older the set is, the more 
likedy it is that there will l>e a problem. 

As shown in Figure 2-7, the focus control is symbolically identified by 
an X. On this particular monitor, it’s also the control at the top of the 
panel. To adjust the focus, insert the screwdriver end of a plastic TV 
alignment tool (not ii metal screwilriver) into the focus control and turn 
it slowly until all of the diagonals appear to be e(|ually sharp. 

The ripple pattern of 12-point Monaco characters creates a vertical- 
bar effect. Tlie bar effect is less obvious. Sometimes it’s easier to use the 
12-point pattern; sometimes it’s easier to use the 9-point pattern. For 
best results, try switching l)etween them. 

When you’re satisfied that the focus is as good as you’re going to get it, 
slowly turn the cont rast (control (the lower control on the right side of the 
monitor) counterclockwise until you reach a point where the focusing 
text is as black as it can be and the glare of background is minimized. 



step 5— Replace the Control Cover Plate 

Once the width, the height, the lV)cus, and the (!ontrast are adjusted, it’s 
time to replace the control cover plate. Insert the nib at the bottom of the 
plate into the slot at the bottom of the control panel and push the plate 
toward the monitor, as shown in Figure 2-10. Willi veiy little effort, thc^ 
cover plate should sna|) right into jilace. That’s all there is to it. This 
procedure is so simple that there is no reason to suffer with a malad- 
justed monitor. It’s easy. Try it for yourself and see. You won’t believe 
the difference this makes! 

WYSIWYG Modifications 

WYSIWYG is an acronym for ^What you see is what you get.” It’s com- 
monly believed that what you see on the Macintosh display is exactly 
what you get on |iaper. Nevertheless, when the Apple High-Resolution 
Monochrome Monitor is adjusted exactly according to OEM specifica- 
tions, what you sec on the screen is physically smaller than what you get 
on paper. 
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Figure 2-10 Cover plate reinstaliation details. 



As sliown in Figure 2-11, the Macintosh operating system presumes 
a display device adjusted for 72 x 72 pixels per inch (ppi). Since die 
Apple High-Resolution Monochrome Monitor is adjusted for 76 x 76 pix- 
els per inch, printout is actually enlarged to 106% (76 ppi -f- 72 ppi = 
1.06 enlargement). 



M II °» II 

Recording to the Operating System: 

Display Size - 640 m 480 pinels. 

Resolution - 72 h 72 ppi. 



Figure 2-11 The Macintosh operating system presumes a display device adjusted for 72 x 
72 pixels per inch. 

To verify the 72 x 72-ppi presumption on your own computer, run 
Color TPG and choose Get Info. . . from the File menu. With the excep- 
tion of stock configuration Lisas and Mac XLs which report 90 X 60, the 
Get Info. . . dialog box invariably reports 72 x 72 ppi. Since the Apple 
High-Rcsolutdon Monochrome Monitor is adjusted for 76 X 76 ppi, and 
since 72 jipi -j- 76 ppi = 0.95, the only way to ensure that what you see 
on the screen is really what you get is to print 95% reductions. If the 
chosen printer resource doesn’t support 95% reduction, either directly or 
vda a special effect (an option in the Page Setup. . . dialog box), then 
what you get on paper is always going to be 6% larger dian what you see 
on the screen. 
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What about the Precision Bitmaps? option olTcrecl by Hewlett Pack- 
ard Desk Writer and the Exact Bit images (Shrink 4%) option offered by 
Apple LaserWriter II [)rintcr resources? These options merely print 96% 
reductions to offset the fact that 300 dots |)er inch (the standard resolu- 
tion of these printers) is not directly divisible by 72 (300 X 0.96 = 288, 
288 -i- 72 = 4). When you have a 76 x 76-p|>i display, choosing Precision 
Bitmaps? or Exact Bit Images (Shrink 4%) merely reduces the normal 
106% enlargement to 101% ( 106% existing enlargement X 0.96 reduc- 
tion = 101% total enlargement). 

What about realigning the monitor for 72 x 72 ppi? Other than the 
fact that it contradicts the OEM specifications, tlmt makes /;er/ec//>" good 
sense! To have Color TPC figure the dis|)lay size for you, choose Un- 
listed Mac Monitors. . . (aj)ple + L) from the Screen Sizes menu. For En- 
glish measurements, click the OK l)utton as shown in Figure 2-12. For 
metric measurements, hold down the option key when you click the OK 
button. At 72 X 72 ppi, line 6 of the resulting T-sc|uares display will 
indicate that the display size should be 8.89 X 6.67 inches, or 22.58 x 
16.93 centimeters. 

Readjust the height, width and focus as descril)ed in the periodic ad- 
justment procedure, and without havmg to do anything special, what 
you see will be what you get, each and every time you print. 

If the resulting display is off center to the right, you can fix it by ad- 
justing the horizontal hold control, as explained in the next section. 



Enter Screen lliidth in PiHels: | 640 

Enter Screen Height in Pineis: | 480 ~| 

Enter Horz. Res. in Pinels/lnch: | 72 | 

Enter Uert. Res. in Pinels/lnch: | 72 ~| 



ir ^ 


( > 






I OK 


CRNCEL 




RESET 












Click Res«i to auto-ent«r the System defaults. 



Figure 2-12 To have Color TPG calculate the vk^idth and height for you at 72 ppi, choose 
Unlisted Mac Monitors. . . (apple+U) from the Screen Sizes menu. 
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Miscellaneous Adjustments 

This section explains how to adjust the three remaining monitor controls, 
the horizontal hold, the vertical hold, and the cut off. 



Adjusting the Horizontal-Hold Control 

When the horizontal-hold control is out of adjustment, the top of the 
display may fold to the left, as shown in Figure 2-13, or the display may 
be off center to the right, as shown in Figure 2-14. 




Figure 2-13 When the horizontal-hold control is out of adjustment, the top of the display 
may fold to the left. 



r 







Off center 



Figure 2-14 When the horizontal-hold control Is out of adjustment, the entire display may 
be off center to the right. 



30 



Macinioah II Repair and Upf^rade Secrets 



To adjust the horizontal hold control (and fix the problem): 

1. Remove the control cover plate, as shown in Figure 2-3. 

2. Locate the horizontal-hold control. The horizontal-hold control 
is identified by a horizontjil line with a dot in the middle and an 
arrow at either end. On this particular monitor, it’s also the fifth 
control from the top, as shown in Figure 2-7. 

3. Insert the screwdriver end of a plastic TV alignment tool (not a 
metal screwdriver) into the horizontal-hold control and slowly 
turn it one way or the other until the problem disappears. 

4. Replace the control cover plate, as shown in Figure 2-10, and 
yoiTre all done. 



Adjusting the Vertical-Hold Control 

When ihe vertical-hold control is out of adjustment, the display rolls 
over from top to bottom (or bottom to top). The rolling rate can be ver\^ 
slow or very fast. The display may also stabilize between rolls as shown 
in Figure 2-15. 




Figure 2-15 When the vertical-hold control is out of adjustment, the display rolls over from 
top to bottom. 



To adjust the vertical-hold control (and fix the problem): 

1. Remove the control cover plate, as shown in Figure 2-3. 

2. Locate the vertical-hold control. The vertical-hold control is iden- 
tified by a vertical line with a dot in the middle and an arrow at 
either end. On this particular monitor, it’s also the fourth control 
from the top, as showTi in Figure 2-7. 
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3. The control has slightly more than a 180° range. The minimum 
setting can be thought of as 11 o’clock and the maximum setting 
can be thought of as 7 o’clock. Insert the screwdriver end of a plas- 
tic TV alignment tool (not a metal screwdriver) into the vertical 
hold control and slowly tmn it one way or the other until the dis- 
play stops rolling. Note the position of the control. Continue the 
turning until the display starts rolling the other way. Finalize the 
setting rnid-way between those points. On a new monitor, the mid- 
way setting is approximately 3 o’clock. 

4. Replace the control cover plate, as shown in Figure 2-10, and 
you’re all done. 

Adjusting the Cut-Off Control 

When the disjilay intermittenlly goes dark, you’re not ruiming a screen 
saver, ami the only way to get the display back is to turn off the monitor 
and wait a w hile before turning it back on, then the cut-off setting is 
probably too high. To check the cut-off setting: 

1. Start Color TPG^ dismiss the start-up screen and General Instruc- 
tions window (if iiecessaiy-), and clioose 12-inch Apple Mono- 
chrome (Coinmand-N) from the Screen Sizes menu. 

2. Locate the brightness and contrast controls on the right side of the 
monitor. Turn the brightness and contrast controls all the way up 
(fully clockwise). 

3. Choose Black Raster (Coinrnand-K) from the Test Patterns menu. 
This test turns tlie display solid black. 

4. Dim the room lights and compare the shade of the screen border to 
tlie shade of the black-raster test pattern. If the cut-off setting is 
correct, there shouldn’t be any difference. If the cut-off setting is 
too high, then the black-raster test pattern will be somewhat 
lighter than the screen border (dark gray, instead of black) as 
showm in Figure 2-16. If the cut-off setting is way too high, then 
the shade of the black-raster test pattern will be light gray. 

Whether it’s dark gray or light gray, if the shade of the black-raster 
test pattern does not match t he shade of the screen border, then the cut- 
off setting is too high. To adjust the cut-off control: 
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Screen hon/er 

Black-raster 
test pattern 



Incorrect 



Figure 2-16 If the cut-offsetting is too high, then the black-raster test pattern will be lighter 

than the screen border. 

1. Remove the control cover plate, as shown in Rgure 2-3. 

2. As shown in I’Hgui'e 2-7, the cnt-off control is identified by a star. 
On this particular monitor, it's also the second control from the 
(op. Insert the screwdriver end of a plastic alignment tool (not 
a metal screwdriver) into the cut-off control and slowly turn it 
counterclockwise until the black raster just fades into screen bor- 
der. Stop when they’re exactly the same shade. Don’t overadjust 
(or the display will lack brightness). 

3. When you’re satisfied that the black raster and screen border arc 
exactly the same shade, choose White Raster from the Test Pat- 
terns menu, then choose Focusing Text from the Test Patterns 
menu. This combination sets up black text on a wiiite background. 

4. Slowiy turn the brightness control (the upper control on the right 
side of the monitor) counterclockwise until it’s centered in the click 
stop. 

5. Slowly turn the contrast control (the lowx'r (*.ontrol on the right side 
of the monitor) counterclockw ise until you reach a point w here the 
focusing text is as black as it can be and the glare of white back- 
ground is minimized. 

6. Replace the control cover plate as shown in Figure 2-10, and 
you’re all done. 
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Monitor Accessories 

In the Monitor Accessories section at the end of Chapter 3, Adjust- 
ments — AppleColor High-Resolution RGB Monitors, we look at model 
MO403, the Apple Universal Monitor Stand. This stand fits the Apple 
High-Resolution Monoclirome Monitor as well. We also look at contrast- 
enhancement and anti-glare filters in tliat section, and explain what to 
look for when purchasing a filter for either monitor. So, even if you don’t 
own an AppleColor High-Resolution RGB Monitor, be sure to check the 
Monitor Accessories section at the end of the next chapter before moving 
on to Chapter 4, CPU Maintenance — Fan Controller Upgrades. 



3 



Adjustments — AppleColor 
High- Resolution RGB 
Monitors 



This cha|)tcr shows how to adjust AppleColor I ligh-RcsoIution RGB 
Monitors. I ligh-Resolution RGB VIonitors are identified Croin the front 
by the Apple trademark, and from the rear by model number M0401, as 
shown in Figure 3-1. A unicpie characteristic of the Apple RGB color 
monitor is the appearance of a very light gray line in the lower one-third 
of the image display. This is said to be caused by a wire inside the cath- 
ode ray tube that is used to hold up the mask. You have to look very hard 
to notice it. After youVe owned your monitor for a w^iile, you tend lo 
forget about it, but new^ owmers sometimes think they have a defective 
monitor when actually it is a design implementation. The line is part of 
the usual operation of the monitor and does not affect its performance. 

The instructions assume that you’ve made a Color TPG/System disk 
as described in the Introduction, and that you’re familiar with the safety 
rules, tools, and techniques described in Chapter 1. If necessary, please 
review^ both sections before proceeding. 



Definitions, Goals, and Objectives 

Vhe adjustments described in this chapter affect fhe computer display. 
As illustrated in Chapter 2, Figure 2-2, the w^ord display' refers to the 
illuminated area of the screen. That w hich is displayed on the screen is 
the display. 



35 



36 



Macintosh II Repair and Upgrade Secrets 




Figure 3-1 Model number M0401 , the AppleColor High-Resolution RGB Monitor. 



word screen riders to the lace of the picture tube. On AppleColor 
I lifi^li-Kesolution R(di Monitors, only the center portion is used for tlie 
display. Unlike a TV set, (he edges of the screen arc nornially blanked 
out (They are not displayed). 

The acronym C/r/’ refers to the (‘athode ray tube, that is, the whole 
picture tube — the front, the back, the anode well, the socket |nns, and 
so on. None of the adjustments described in this chapter directly involve 
the (dlT. All we’re concerned with is the image dis|)layed on the screen of 
the CRT. 

The image dis|)layed on the screen of the CRT is made up of 307,200 
luminous dots called pixels. The word pixel is a contrai*Jion of picture 
element. Pixels are to a display what pieces are to a jigsaw puzzle — they 
are the smallest individual |jieces of a much larger picture. 

According to published OEM specifications, there are 640 |)L\els 
across the display, and 480 pixels from the top to the bottom. (640 X 480 
equals 307,200 total |>ixels.) The specifications also state that each pLxel 
is factory adjust<‘d to measure V()9 of an inch square, so when the monitor 
is adjusted prop(a ly, 69 pixels shouhl measure 1-inch scpiare. To deter- 
mine the unstated widtii specification in inches, divide the 640 
pixels across the display by 69 pixels per inch: The result (rounded to 
two decimal places) is 9.28 inches. To detennine the unstated dis|)lay 
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height, divide the 480 pixels from the top to the bottom of the display 
by 69 pixels per ineh: I he result (rounded to two decimal phices) is 6.96 
inches. Other width and height combinations are possible, but any com- 
bination other than 9.28 inches X 0.9b inches is contrary to the OEM 
specifications. 

To confirm whether a |)articnlar monitor currently meets OEM speci- 
fications, the display has to be measured witli a tape measure. Since 
hundretiths of an inch are not generally marked on an English tape mea- 
sure, .some people find it easier to use a metric tape measure. Either t)^ie 
of cloth or vinyl tape measure is fine. (Jiven that there are 2.54 centi- 
meters to the inch, the correct metric, specifications for model MO401 are 
23.50-cenLiineters wide x l?.67-(;entimetcrs high. 

When the tnonitor is adjusted according to OEM specifications, circles 
are always round and .scjuares ar<^ p(U’fectly square. When the monitor is 
out of adjustment, olqects may appear distorted: squares may resemble 
rectangles and circles may resemble ovals. 

In addition, RGB dis|)lays tend to exhibit three-dimensional colored 
shadows. That makes them difficult to focus and much harder to adjust 
than monochrome monitors. 

Subtractive vs. Additive Color 

When addre.ssing color-specific problems, it helps to remember the dif- 
ference between suhlraclive color amJ additive color. Sul)tractive color 
has to do with paint; additive color has to do with light. One has to do 
with printers, and one has to do with monitors. 



The Primary Subtractive Colors, Red, Yellow, and Blue 

Most people learn about subtractive color with water paints. It’s a gram- 
mar-school lesson that’s tough to forget. As shown in Figure 3-2, eveiy- 
one is taught that the primary colors are red, yellow, and blue. Adjacent 
primary colors are said to be complementaiy. Mixing the complementary 
colors makes the secondary sul)tractive colors, which are orange, green, 
and purple. Mixing the |»rimary colors in equal proportions makes black. 
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Figure 3-2 The primary subtractive colors are red, yellov;/, and blue. 



How the ImageWriter U/LQ Makes Color 

That’s how color ImageWriter printers work. In addition to black, color 
ImageWriter ribbons have separate magenta (red), yellow, and cyan 
(light blue) bands. Printing any of the primary colors (magenta, yellow, 
cyan) is just as fast as printing black, but printing any of the tliree sec- 
ondary colors (orange, green, or puiple) tjikes twice as long because the 
printer has to make two passes. When printing green, for example, the 
first pass prints yellow, fhe second pass prints cyan (light blue) on top of 
the yellow — making green. When you consider the black band and the 
natural whiteness of the paper, you can print reasonably fast eight-color 
documents (provideil you count black and white as colors) using a four- 
band ribbon. Colors tlmt require more than two passes lake that mucli 
longer to print, and final color is not that good. This information is sum- 
marized in Table 3- 1 . 

On ImageWriter 11 and ImageWriter LQ ribbons, the logical order of 
the color bands is YMCK (yellow, magenta, cyan, and black). The yellow^ 
band is at the top, the magenta band is second from the top, the cyan 
band is third from the top, and the black band is on the bottom. Never- 
theless, color printers in general are called CMYK printers, without re- 
gard to the order of the color bands. So whenever you see CM\TC, think 
subtractive color. Next we ll see how- the CMYK (subtractive) color pro- 
cess differs from RGB (additive) color generation. 
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Table 3-1. linage Writer il/U^) Color Subtraction 



Color 


1st Pass 


2nd Pass 


Yellow 


Yellow 


Unnecessary 


Magenta 


Magenta 


Unneccssaiy 


Cyan 


Cyan 


Unnecessary 


Black 


Black 


Unnecessaiy 


Orange 


Y' el low 


Magenta 


Piiqile 


Magenta 


Cyan 


Green 


Y^ellow 


Cyan 


White 


Unnecessary 


Unnecessaiy 



The Primary Additive Colors — Red, Blue and Green 

In high school, science students learn about atiditive color with prisms. 
As shown in Figure 3-3, the prinuir)^ additive colors are red, green (not 
yellow!), and blue. Wlien red, green, and blue light is niLxed in equal 
proportions, the result is pure white light. 




How the AppleColor HIgh-Resolutlon RGB Monitor Makes Color 

That'S how AppleColor 1 ligh-Resolution RGB monitors work. Instead of 
the single electron beam used in monochrome CRTs, color CRTs have 
tliree separate electron beams (one for the red phosphor stripe, one for 
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the green phosplior stripe, and one for the blue phosphor stripe). Sec- 
ondary colors arc made by varying the intensity of the three electron 
beams. Provided that all three beams are aimed properly and adjusted 
equally, the monitor can display any color that occurs in nature, with 
exactly the same speed as the tliree primary colors. (Exactly how that 
works is the subject of Chapter 4.) 

Convergence prol)lems occur when the beams are not aimed properly. 
In that case, the monitor displays three-dimensional (3-D) color shad- 
ows. Left untreated, the display becomes unwatchablc. The effect is like 
trying to read a 3-D comic book without the special glasses. It’s very bad 
for the eyes. 

White balance problems occur when one electron beam is driven high- 
er than the others. In that case, all of the other colors are tinted with the 
higher-driven color. The monitor is perfectly watchable, but the color 
you see on the screen is no! even close to what you get on [laper. 

Since aging inevitably causes all monitors to drift out of adjustment, 
all monitors should l)e periodically readjusted. The object of tlie periodic 
adjustment procedure is to restore the display — particularly the height, 
the width, the convergence, and the focus — to original operating 
condition. 

Periodic Adjustment Procedure 

In addition to a working Mac II and a copy of Color TPC^ the only tools 
needed to adjust an AppleColor High-Resolution RGB Monitor are an 
Va-inch slotted screwdriver (or a metal nail file), a plastic TV alignment 
tool, and a cloth (or vinyl) tape measure. The r.omplete procedure in- 
volves just seven simple steps: 

1 . Remove the control cover plate. 

2. Adjust the width. 

3. Adjust the height. 

4. Center the display. 

5. Converge the dots. 

6. Adjust the focus. 

7. Replace the control cover plate. 
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Plan on spending ahoni one hour to work (lirough this material for the 
first lime. Once you've mastered the techni(|ue, subsequent adjustments 
should only lake about 10 minutes. 

Step 1— Remove the Control Cover Plate 

As shown in Figure 3-4, the display adjustment controls are located un- 
der a cover plate on the left side of the back cabinet. To pr\^ off the cover 
plate, insert a small screwdriver (or a metal nail file) into the screwdriver 
slot at the top of the cover plate and [>ush the screwdriver handle away 
from you (toward the monitor). With very little effort, the cover plate 
should pop right off. ISo other disassembly is required. It’s not necessary 
to loosen any screws. It 's not necessary to remove the cabinet back. 




Figure 3-4 The display adjustment controls are located under a cover plate on the left side 
of the back cabinet. 



Since the display on an RGB color monitor changes during the w-arm- 
u|) period, turn on the monitor (if necessary) and wait at least 20 min- 
utes before proceeding to step 2. 
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Step 2— Adjust the Width 

After the monitor has been on for at least 20 minutes, locate the bright- 
ness and contrast controls on the right side of the cabinet. The center 
position of the brightness control (the upper control) is identified by a 
click stop. Verify that the brightness control is centered in the click stop 
and that the contrast control (the lower control) is tiimed all the way up 
(fully clockwise). 

When the brightness control is centered and the contrast control is 
turned all the way up, starl Color TPC^ dismiss the start-up screen and 
General Instructions window (if necessary), and choose 13-inch 
ApplcColor RGB (Apple-B) from the Screen Sizes menu. As soon as you 
release the mouse button. Color TPG displays standard T-squares, as 
shown in Figure 3-5. 
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1. tH-inch ApplcCoior UCH monilnrs display (ylO x 4S0 pixels at 69 x 69 pixJin. 
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2. Standard menu bars occupy the first (hO x 20 pixels. 
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3. Title bars (when present) occupy another 040 x 19 pixeh. 
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4. This window is located directly under the menu bar. It has no title bar. 
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5. This window should measun* exactly V.2S (040/69) in. wide and 
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6.07 (400/ 09) in. high. 
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0. To measure the entire display^ mea.mre fmm the top of the menu bar. 
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The diagonal should measure / 1.59 (SQ!{(9.2S'^2 x 0.90^2)) usable in. 
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Figure 3-5 Standard T-squares for AppleColor High-Resolution RGB monitors specify 
height and width values in inches. 
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The standard T-s(|iiares specify height and width values in inches. To 
specify height and width values in centimeters, hold dowm the option key 
while choosing 13-inch AppleColor RGB. As soon as you release the 
mouse button, Color TPC recalculates and displays metric T-squares, as 
shown in Figure 3-6. 
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4. This ivindoie is located directly under the menu bar. It has no title bar. 
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6. To measure the entire display^ measure from the top of the menu bar. 
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Figure 3-6 Metric T-squares for AppleColor High-Resolution RGB monitors specify height 
and width values in centimeters. 



Neither of the T-squares displays actual width measurements. They 
merely state what the width measurements should be. Actual w iddi mea- 
surements have to be taken with a cloth (or vinyl) tape measure, as 
shown in Chapter 2, Figure 2-6. 

W hen using a cloth (or vinyl) tape measure, it’s important to dis- 
regard the first few inches (or centimeters) on the ruler. Most of the 
cheap tape measures sold today have metal or plastic protectors haphaz- 
ardly cemented to their ends. Not only can their sharp edges scratch 
the screen, but their first and last inches are usually inaccurate. For 



44 



Macintosh II Repair and Upgrade Secrets 



accuracy, start from the 10-inch mark tmd drop tlic first digit (11 inches 
becomes 1 inch, 12 inches becomes 2 inches, 13 inches becomes 3 
inches, etc.). 

To compensate for the screen curvtiture, liold your eye so tliat it’s 
perpendicular to the left side of the display, and line up the 10-iiH;h (or 
10-centimeter) mark on (he ruler with the left edge of the F-squares. 
Mold the (ape in place at that s[)ot. Now hold your eye per[)endicular 
to the op|)osile side of the display and compare the right edge of the 
T-squares to tlie 19.28-inch (33.56-centimeter) mark on the niler. Is 
the actual display narrower or wider than specified? If so, refer to Fig- 
ure 3-7. 

The width control is identified symbolically by a horizonltil line with 
arrows at either end. On this ptirticular monitor, it’s the third control 
down (not the sLxth control down as on (he Apple 1 ligh- Resolution 
Monochrome Monitor). To correct the width, insert the screwdriver end 
of a plastic TV alignment tool (not a metal screwdriver) into the widtli 
control and turn it slowly until the actual display width measures 9.28 
(approximately 19 'A - 10) inches or 23.56-centimeters (33.56 - 10.00). 
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Figure 3-7 Control identification for AppleColor High-Resolution RGB Monitors. 
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When adjusting th<i width (or any of (he display controls), grip the 
alignment tool lightly. The width control is not a s(!iew. it's not sup[)osed 
to he tightened down, and it’s not designed lo go around and around. A 
little (urn, one way or the other, is generally all yon need to do. 



step 3— Adjust the Height 

When the width measures exactly 9.28 iiu’hes or 28.56 centimeters, ro- 
tate the tape measure and check the height, as shown in Chapter 2, kig- 
nre 2-8. 1\) avoid confusion hetw<^en window height and display height, 
nd’er to notes 4, 5, and 6 on (he T-sqnares display. Is the actual display 
height taller or shorter than specified? If so, refer to Figure 3-7. The 
laaght control is symholically identified as a verti(*al line with arrows at 
either end. On this particular monitor, it’s also (he fifth control down 
(not the third control down as on the .Apple I ligh-Resolution Mono- 
chrome Monitor). To correct the height, insert the screwdriver end of a 
plastic TV alignment tool (not a metal scn'wdriver) into the height (!on- 
trol and turn it slowly until the actual display height measures 6.96 (a|)- 
proximately I7 - lO) inches or 1 7.67 (27.67 - 10.00) centimeters. 



step 4— Center the Display 

When the height and the width measure exactly as specified, hold down 
the Option key ami choose Center Cro.ss (Apple 4 * Option 4 - X) from the 
Test Patterns menu. As shown in Figure 3-8, the optional Center Cro.ss 
test pattern quarters the display. 




Figure 3-8 The optional Center Cross test pattern quarters the display. 
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To confirm the horizontal centering, measure the distance from the 
left side of the test pattern to the left edge of the screen and compare it to 
the distance from the right side of the test pattern to the right edge of the 
screen. Are they the same? If not, refer to Figure 3-7. The horizontal 
centering control is symbolically identified as a box within a box. The 
smaller box is offset to the right. On this particular monitor, the horizon- 
tal centering control is also the fourth control down (not die fifth control 
down as on the Apple High-Resolution Monochrome Monitor). To cor- 
rect the horizontal centering, insert the screwdriver end of a plastic TV 
alignment tool (not a metal screwdriver) into the horizontal centering 
control and turn it slowly until left and right borders of the test pattern 
are both approximately 72 of an inch or 1.27 centimeters from the left 
and right edges of the screen. 

To confirm the vertical centering, measure the distance from the top 
of the test [lattern to the top edge of the screen and compare it to the 
distance from the bottom of tlui test pattern to the bottom edge of die 
screen. Are they t he stime? If not, refer to Figure 3-7. The vertical center- 
ing control is symbolically identified as a box within a box. The smaller 
box is offset to tlie to|i. On this particular monitor, the vertical centering 
control is also the sixth control down. To correct the vertical centering, 
insert the screwdriver end of a plastic TV alignment tool (not a metal 
screwdriver) into the vertical centering control and turn it slowly until 
the top and bottom liorders of the test pattern are both approximately 
Vs of an inch or 0.95 centimeters from the top and bottom edges of the 
screen. 

Step 5— Converge the Dots 

When the display is perfectly centered, choose Dot I latch (Apjile-D) 
from the Test l^atterns menu. As soon as you release the mouse button. 
Color TPO hatches the display with regularly spaced dots, as shown in 
Figure 3-9. The distance between the dots is either one inch or one cen- 
timeter (approximately Vi6 of an inch) depending on which measuring 
system is in effect. 

All of the convergence dots should be perfectly white. I here shouldn’t 
l>e the slightest hint of color. If the three electron beams have been aimed 
properly, you shouldn’t see any red, green or blue shadows. Examine tJie 
display closely. Are the white dots in the corners of the display just as 
white as the dots in the center? If not, refer to Figure 3-7. The static 
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convergence controls are the sevenlli and eighth controls down. On this 
[)articular monitor the vertical convergence control is marked V- PWIST 
and the horizonnil convergence control is marked H-STy\T. (Other 
makes and models may he marked differently.) To begin the static con- 
vergence procedure, turn both the V-TWIST and the H-STAT controls 
fully clockwise (not fully counterclockwise). ILver)^ white dot in the test 
pattern should separate into distinct red, green, and blue dots, as shown 
in Figure 3-10. 



r \ 



V ° y 



Stnndani Dot flttlrh 



Figure 3-9 The Dot Hatch test pattern hatches the display with regularly spaced dots. 
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Figure 3-10 When both the V-TWIST and H-STAT controls are fully clockwise, every white 
dot in the test pattern should separate into distinct red, green, and blue dots. 
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Next, obsena^ the renter of the display aiul turn tlie I I-STAT control 
counterclockwise until the red, gn^en. and l)lue dots are directly above 
one another. When the V^-TWIS'k control is fully clockwise and the 
H-STAT control is adjusted properly, each of the three-dot patterns 
should resemble a tiny stop light, as shown in f igure 3-1 1. 




Figure 3-11 When the V-TWIST control is fully clockwise and the H-STAT control is ad- 
justed properly, each of the three-dot patterns should resemble a tiny stop light. 



Now, continue to ol)serve the center of the display and turn the V- 
TWIST control slowly counterclockwise until the separate hmI, green, 
and blue dots converge into a single wiiite dot. Sto[) as soon as you see 
wiiite. Trj^ not to turn the control past that point. When the \'-T\ViST 
control is adjusted propcTly, each of three-dot patterns should have Just 
merged into a single white dot, as shown in Figure 3-12. IT you go past 
that point, the overall results are generally not as good. 



step 6 — Adjust the Focus 

Once the (X)nvergenc.e has been adjusted, it\s time to chet^k the focus. 
Begin by wiping the .screen with a damp (not dripping) paper towel. If 
the screen is covered w ith finger prints or if it’s cigarette-smoke stained, 
the evaluation will be invalid. Certain areas may appear to be out of 
focus, when in reality, they might only be covenMl with dirt. 
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Figure 3-12 When the V-TWIST control is adjusted properly, each of the three-dot patterns 
should have just merged into a single white dot. 



Wlicii yoifre satisfied that the screen is clean, choose Focusing Text 
(Apple-I") from the Test Patterns menu. Tliis test fills the display with 
9-point Monaco characters. To fill the display with 12-point Monaco 
characters, hold down the Option key while choosing Focusing Text. If 
12-poinl .Monaco is installed in your system file, the display will fill with 
12-point text, as shown in Figure 3-13. If 12-point Monaco has been 
removed, or if it was never installed, 9-point text will appear in either 
case, as shown in Cha[>ter 2, Figure 2-9. 

1 he ripple pattern of 9-poinl Monaco characters creates a distinct 
barber-pole effect. I he barber pole runs diagonally, from top right to 
bottom left. If the focus is set correctly, then alternating diagonals should 
be equally sharp. Phis pattern works best on Apple I ligh-Hesolution 
Monochrome Monitors. On AppleColor High-Hesolution HCB Monitors, 
it’s generally easier to use 12-point Monaco characters. 

The ripple pattern of 12-point Monaco characters creates a less obvi- 
ous vertical bar effect. If the focus is set correctly, bars at the sides of the 
display should be just as shaq) as bars in the center. If the bars appear to 
alternate between shar|) and fuzzy, or if one side appears to l)e sharper 
than the other, then the focus may need adjustment. The older the set is, 
the more likely that there will be a problem. 
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N0PQRSTUUUXV2RBCDEFGH I JKLHH0PQRSTUUliXV2RBCDEFGH I JKLHNOPQRSTUUUXVZfiBCOEFGH I JKLMNOPQRSTUUUXVZ 
RBCDEFGH I JKLnHOPqRSTUUUXVZRBCOEFGH I JKLnNOPQRSTUUUXVZRBCDEFGH I JKLriHOPORSTUUUXVZflBCDEFGH I J»:Lr 
NOPgRSTUUUXVZRBCDEFGH I JKLnNOPQRSTUUUXVZRBCDEFGH I JKLnHOPQRSTUUUXVZRBCDEFGH I JKLriNOPQRSTUUUXVZ 
flBCOEFGH I JKLmiOPQRSTUUUXVZRBCDEFGH I JKLnMOPQRSTUUUXVZRBCDEFGH I J>:LnH0PQRSTUUUXV2flBC0EFGH I JKLH 
H0P0RSTUUUXV2RBCDEFGH I JiCLnHOPORSTUUUXVZRBCOEFGH I JKLnHOPQRSTUUUXVZflBCDEFGH I JKLtlHOPORSTUUUXVZ 
flBCOEFGH I JICLnNOPQRSTUUUXVZRBCOEFGH I JiCLriHOPQRSTUUUXVZflBCOEFGH i JKLnNOPQRSTUUUXYZHBCOEFGH I JICLr 
NOPQRSTUUUXVZflBCOEFGH I JKLHNOPQRSTUUUXVZflBCOEFGH I JKinHOPQRSTUUUXVZflBCOEFGH I JKLnNOPQRSTUUUXVZ 
flBCOEFGH I JKinHOPQRSTUUUXVZflBCOEFGH I JKLnHOPQRSTUUUXVZflBCOEFGH I JKLnNOPQRSTUUUXVZflBCOEFGH I JKLH 
NOPQRSTUUUXVZflBCOEFGH I JKLnHOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLNHOPQRSTUUUXVZ 
flBCOEFGH I JI^LnUOPQRSTUUUXVZflBCOEFGH I JKLnHOPQRSTUUUXVZflBCOEFGH I J»:LnN0PQRSTUUUXV2flBC0EFGH I JKLN 
NOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZ 
flBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I Ji^LN 
NOPQRSTUUUXVZflBCOEFGH I JiCLNNOPQRSTUUUXVZflBCDEFGH I JKLNNOPQRSTUUUXVZRBCOEFGH I JKLNNOPQRSTUUUXVZ 
flBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLW 
NOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZRBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZ 
flBCOEFGH I JiCLNNOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLIINOPQRSTUUUXVZflBCOEFGH I JKLr 
NOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JiCLNNOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZ 
flBCOEFGH 1 JKLNNOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZRBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLfl 
NOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZRBCOEFGH I JKLNNOPQRSTUUUXVZRBCOEFGH I JKLNNOPQRSTUUUXVZ 
flBCOEFGH I JKLNNOPQRSTUUUXVZRBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLf 
NOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZ 
flBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLN 
NOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZRBCOEFGH I JKLNNOPQRSTUUUXVZ 
flBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLN 
NOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZ 
flBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLN 
NOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZflBCOEFGH I JKLNNOPQRSTUUUXVZ 

Figure 3-13 Holding down the Option key while choosing Focusing Text fills the display 
with 12-point Monaco text. 



A.S shown in I'igiiro 3-7, the focus control is syinholically idenlified hy 
an .X. On lliis particular monitor, it’s also the second control down (not 
the lop control tis on the Apple I ligh-Resohition Monochrome Monitor). 
To adjust die focus, insert the screwdriver end of a plastic TV^ alignment 
tool (not a metal screwdriver) into die focus control and turn it slowly 
undl all of the text liars apjiear to he e(|ually sharp. 

When you’r<‘ satisfu^d that the focus is as good as youVe going to get it, 
slowly turn the contrast control (the lower control on the right side of the 
monitor) couiuerclockwise until you reach a point where (he focusing 
text is as hlack as it can he and the glare of hackground is minimized. 



Step 7— Replace the Control Cover Plate 

Om*e the width, the height, the focus, and die contrast are adjusted, it’s 
time (o replace the control cover plate. Insert the nih at the hottoni of (he 
plate into die slot at the hottoni of the control panel and [>ush (he plate 
toward the monitor as showai in Figure 3-14. With veiy little effort, the 
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cover plate should snap riglit into place. That’s all there is to it. This 
procedure is so simple that there is no reason to suffer with a malad- 
justed monitor. It’s easy. Try it for yourself and see. You won't believe 
the difference it makes! 




Figure 3-14 Control cover plate reinstallation details. 

WYSIWYG Modifications 

WYSIWYG is an acronym for "What you see is what you get.” It’s com- 
monly believed that what you see on the Macintosh display is exactly 
what you get on paper. Nevertheless, when the AppleColor High-Resolu- 
tion RGB Monitor is adjusted exactly according to OEM specifications, 
what you see on the screen is physically larger than what you get on 
paper. 

As shown in Chapter 2, Eigure 2-1 1, the Macintosh operating system 
presunu^s a display device adjusted for 72 X 72 pixels per inch (ppi). 
Since the AppleColor 1 1 igh- Resolution RGB monitor is adjusted for 69 X 
69 pixels per inch, printout is actually reduced to 96% (69 ppi 72 ppi 
= 0.96 reduction). 

To verify the 72 x 72-p|)i presiim[)tion on your own computer, run 
Color TPG and choose Cel Info. . . from the File menu. With the excep- 
tion of stock configuration Lisas and Mac XLs which re|)ort 90 X 60, the 
Get IidV). . . dialog box invariably reports 72 x 72 ppi. Since the 
AppleColor High-Resolution RGB Monitor is adjusted for 69 x 69 ppi, 
and since 72 ppi 69 ppi = 1.04, the only way to ensure that what you 
see on the screen is really what you gel is to print 104% enlargements. If 
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the chosen printer resource doesn't sup|)ort 1()4% enlargement, either 
directly or via a special elTcct (an option in the Page Setup. . . dialog 
box), then what yoti get on paper is always going to be 4% smaller than 
what you see on the screen. 

What about the Precision Bitmaps? option olTered by Hewlett Pack- 
ard DeskWriter and the lixact Bit Images (Shrink 4%) option olTered by 
A|)ple LaserWriter II printer resources? These options merely print 90% 
redtictions to olTset the fact that 300 dots |)cr inch (the standard resohi- 
tion of tliese printers) is not directly divisible by 72 (300 X 0.90 = 288, 
288 4- 72 = 4). When yoti have a 69 X 69-ppi display, choosing Precision 
Biltnajjs? or Exact Bit Images (Shrink 4%) merely reduces the normal 
90% redtiction to 92% (96% existing reduction X 0.96 ftirther nMluction 
= 92% tottil reduction). 

What about realigning the monitor for 72 X 72 |tpi? Other than the 
fact that it contradicts the OEM s|>eci(‘ications, that makes perfect !y goo{\ 
sense! To have Color I'PG figure the display size for yott, choose Un- 
listed Mac Monitors. . . (Apple-U) from the Screen Sizes menu. Eor hhi- 
glish measurements, click the OK ljutlon, as shown in iMgure 3-15. Eor 
metric measurements, hold down the option key when you click the OK 
button. At 72 X 72 ppi, line 6 of the resulting T-squares display will 
indicate that the display size should be 8.89 X 6.67 inches, or 22.58 X 
16.93 centimeters. 



Enter Screen Utidth in Pinels: 


1 1 


Enter Screen Height in Pinels: 


1 480 1 


Enter Horz. Res. in PiKels/Inch: 


1 72 1 


Enter Uert. Re$. in Pinels/lnch: 


1 72 1 


1 OK 1 [ CANCEL ] 


, """ ) 


Click R*«#t lo *uto-*oi*r th* Sg^*m 



Figure 3-15 To have Color TPG calculate the width and height for you at 72 ppi, choose 
Unlisted Mac Monitors. . . (Apple-U) from the Screen Sizes menu. 

Beadjtisl the height, width, centering, convergence, and focus as de- 
scribed in the periodic adjustment |)rocedure, and without having to do 
anything special, w hat \i>ti see tvill be w hat you get, each ami every time 



Adjiisirnents — AppIcColor / ligh-ResoluUon Rdi Monitors 



53 



you print. 'Hie only dniwhacks arc that the display will be 4% smaller 
llian before, and the blac^k border surrounding the display will be 'A- 
ineh larger all around. 

Adjusting the Cut-Off Control 

The eul-olT conirol at (he top of the [Kuiel is not ineniioiied in the peri- 
odic adjustment procedure*, because it does not require periodic adjust- 
ment. But when the display intermittently goes dark, you're not running 
a screen saver, and the only way to get the display back is to turn off the 
monilor and wait a while before turning it back on, an iiK’orrect cut-off 
setting may be responsible. To clieck the cait -off setting: 

1. Start Color TPC\ dismiss the start-nj) screen and General Instruc- 
tions window (if necessary), and choose 13-inch AppleColor RGB 
(Apple-B) from the Screen Sizes menu. 

2. Locate the brightiuiss and contrast controls on the right side of the 
monitor. Turn the brightness and contrast controls all the way up 
(fully clockwisf*). 

3. Ghoose Black Rast(*r (Apple-K) from the Test Patterns menu. This 
test turns the (lisj)lay solid black. 

4 . Dim the room lights and compare the shade of the screen border to 
the shade of the Idack-raster test pattern. If the cut-off setting is 
correct (or too low), there shouldirt be any difference. If the cut- 
off setting is too high, then the black-raster test patiern will be 
somewhat lightcu* than the screen border (dark gray, instead of 
black), as shown in Ghapter 2, I^dgure 2-16. 

If the cut-off setting is correct (or possibly on the low side) it should 
not be tampered with. 1'iirn it up, and you’ll only compound the prob- 
lem. But if the shade of the black-raster test pattern does nol nuitch the 
shadeof the screen border, then the cut-off setting is too high ami should 
be reduced. Reduction should solve the problem. To adjust the cut-off 
control: 

1 . Ihunove the conirol cover plate, as shown in Figure 3-3. 

2. As shown in Figun* 3-7, the cut-off control is identified by a star. 
On this particular monitor, it\s also the first control at the top of 
the |>anel. Insert the .screwdriver emi of a plastic TV alignment tool 
(not a metal screw<lriver) into ilu* cut-off control and slowly turn 
it counterclockwise until the black raster just fades into the screen 
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l)order. Stop when they’re exactly the same shade. Don't over- 
adjust (or the display will lack brightness). 

3. Wlien you’re satisfied that the black raster and the screen border 
are exactly the same shade, choose White Raster from the Test Pat- 
terns menu, then choose Focusing Text from the Test Patterns 
menu. This combination sets up black text on a white background. 

4. Slowly turn the brightness control (the upper control on the right 
side of the monitor) counterclockwise until it’s centered in the click 
stop. 

5. Slowiy turn the contrast control (the low-er control on the right side 
of the monitor) counterclockw ise until you reach a point wiiere the 
focusing text is as black as it can be and the glare of white back- 
ground is minimized. 

6. Replace the control cover plate, as shown in f igure 3-14, and 
you’re all done. 

While working on this chapter, I saw’ three instances of maladjusted 
cut-off controls. Despite the dead giveaway of the intermittent-dis[)iay 
symptom, the first person had been given a "wliole new logic board.” 
The second person had been sold a ^"wdiole new power supply.” The third 
person had been advised that he needed “a w^hole new logic l)oard” and 
possibly a ^new- high voltage resistor” (HVR). All three of these people 
had spent a lot of time and money chasing dow^n the problem. None of 
the items they’d been sold or been told that they needed had anything 
to do wuth the solution. When the display intermittently goes tiark, and 
you’re not running a screen saver, and the only way to get the dis|>lay 
back is to turn off the monitor and w ait a w hile before turning it back 
on again, then you’ll probably find that the cut-off has been tampered 
with, or that it’s sunply drifted too high. Check it as described here, 
readjust it if necessar)-, and ever\"thing should be fine. If not, you’ll need 
a seiwice manual to go further. See component-level repairs at the end of 
this chapter. 

Adjusting the White-Balance Controls 

If your monitor has never been opened since the day you got it. then the 
periodic adjustment procedure (described earlier in this cha|)ter) should 
be all you need to do. Upon completion, the display should look as good 
as the day you bought it. But if your monitor has ever been board swap- 
ped, then chances are diat it’s going to need considerably more w^ork. 
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\\ hen (lie monitor has a distinct red, green, or blue tint, the while 
balance is out of adjustment. That’s not going to hurt anything, but the 
display may he im|)leasant to view, and the colors you see on the screen 
won’t even come close to the colors you get on paper. To che(‘k tlie white 
balance setting: 

1. Start Color 7YY/, dismiss the start u|> schmui and General Instruc- 
tions window (if necessary), and choose b‘3-inch AppleColor RGB 
(Apple-B) from the Screen Sizes menu. 

2. Verify the settings of the brightness and contrast controls. Both 
should be adjusted for normal viewing (not turned to maximum). 

3. Choose Gray Bars (Apple-Option-P) from the Test Patterns menu. 
.As shown in Figure 3-16, this test displays eight system patterns, 
in ascending order from white-to-gray-to-black. If the white bal- 
ance is adjusted properly, there shoiddn’t be the slightest hint 
of color; you shouldn’t see any red, green, or blue shades in any of 
the bars. 




Figure 3-16 The Gray Bars test pattern displays eight system patterns, in ascending order 
from white-to-gray-to-black. 
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111 practice, the bars are usually tinted lif^lit blue. Light blue, provided 
it’s a very light blue, is acceptable (cool looking, good for hot climates), 
so is a very liglit red (warm looking, good lor cold (iimates), liut green 
tints (OK on a monochrome monitor, but sick looking on an RGB moni- 
tor) are giMierally unacceptable. 

On the AppleGolor High-Resolution RGB monitor, the white balance 
controls are inside the cabinet. To reach the conirols, the cabinet back 
has to be removed. That exposes you to dangerous high voltage and 
the possibility of electric shock. As explained in Ghapter 1, an isola- 
tion transformer must be used to minimize the shock hazard. With the 
understamling that the following information is only for (|ualified radio/ 
TV-rejiair technicJans working in fully equipped shops, here’s the white- 
balance adjustment procedure: 

1. Remove all rings, watches, and other jewelry. Review the safety 
rules given in Chapter 1. 

2. Turn off the Macintosh II and the monitor, wait 30 seconds, and 
then unplug the |)ower and video cables from the back of the 
monitor. 

3. Unplug the other end of the monitor’s AC [lower cable. 

4. Set u|) a container for holding small parts. As shown in Fig- 
ure 3-17, the back cabinet of the AppleGolor High-Resolution 
RGB Monitor is held by four Phillips-head screws. One screw is 
located in each corner. Lay the monitor face down on a soft towel 
and remove the screws using a #1 Phillips-head screwdriver. Place 
the screws in the parts container. Lift away the cabinet back and 
[)ut it aside. 

5. While taking care not to touch imy exposed connections, stand up 
the monitor, and place it on lop of a soft towel. Do not place it on 
to|) of a static discharge pad! If you touch any exposed connec- 
tions, or if you place the monitor on a static discharge pad, you 
may get an electric shock (severe enough to cause you to drop the 
monitor), even though the power cord is disconnected. 

6. .As shown in Figure 3-18, an aluminium-colored electromagnetic 
interference (EMI) shield is press-fit over the “B” and boards 
at the back of the monitor. There are two dimples at the bottom of 
the shiehl and two clips at the top. 'Hie screws just below the 
dimples and just above the clips do not have to be removed. With- 
out removing the screws, gently pull off the shield and pul it aside. 
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Removing tiic EMI shield exposes the and “C” boards as 
shown in Figure 3-19. Note that the "‘B” and labels are not 
arbitrary. That’s the wav the boards are marked! 

7. hor safety, verify that l)oth ends of the monitor’s AC power cable 
are disconnected. While taking care not to touch any exposed 
solder joints, reconnect the power and video cables to the back of 
the monitor. Do not reconnect the other end of the power cable, 
just yet. 
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Figure 3-17 The back cabinet of the AppleColor High-Resolution RGB Monitor is held by 
four Phillips-head screws. 
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Figure 3-1 8 An aluminium-colored EMI shield is press-fit over the "B” board at the back of 
the monitor. 
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Figure 3-19 Removing the EMI shield exposes the “B” and “C” boards. 



8. At this point, make absolutely sure that the ahiininiiin-colored 
ILVIl shield is a safe distance away from the work aiea. If any 
metal objects touch the exposed connections, there will be a dan- 
gerous short circuit as soon as you turn on the power. 

9. When vou’re satisfied that the work area is safe, reconnect the 
monitor’s |Ktwer cord to an isolation transformer. Do not attempt 
this procedure without the benefit of an isolation transfonnerl 
Connect the isolation transformer to 120\^AC and turn on the 
(’om|>uter. 

10. l iini on the computer, stall Color TPC^ dismiss the start-up 
screen and General Instructions window (if necessaiy), and 
(dioose 13-inch AppleColor RGB (Apple-B) from the Screen Sizes 
menu. 

11. Verify the settings of the briglitness and contrast controls. Both 
should be adjusted for normal viewing (not turned to maximum). 

12. Choo.se Gray Bars from the Test Patterns menu. As shown in Fig- 
ure 3-16, this test displays eight system patterns, in ascending 
order from white-to-gray-to-black. If the wliite balance is out of 
adjustment, the middle bars will be tinted red, green, or blue. 
Identify the tint color. 
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13. As shown in Figure 3-20, the three white-balance controls, 
RV731 blue background, RV721 green background, and RV71 1 
red background are on the board. Locate the background 
control (not the screen control) associated with the tint color. 
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Figure 3-20 The three white-balance controls, RV731 or blue background, RV721 or green 
background, and RV711 or red background are on the "B” board. 



14. Insert the screwdriver end of a plastic TV aligiiinent tool (not a 
inelal screwdriver) into the background control associated with 
the tint color and slowly^ turn it clockwise until the pattern-bar 
color fades to gray. Stop as soon as you see gray. Don’t overadjust 
or you’ll just cause one of the other colors to predominate. 

15. That’s generally all there is to it. Reverse steps 10 to 1 and you’re 
all done. 
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II tiiniiiig (•l()(*k\vise the hackfj^ronnd (•onirol associated wdtli the tint 
color does not fix the prohlem, then chances are that other controls on 
the hoard have l)een tampered with. (I'ainpering is defined as turn- 
ing adjiistments without the benefit of knowledge or instructions.) In 
that case, you may he able to restore the white balance by turning down 
all three ba(‘kground controls, then turning them up one at a time. First, 
turn up the red bac^kground control until the bars have adequate bright- 
ness and a distinct red tint. About midrange on the control is a good 
place to start. Next, turn up the green backgrouml control until the green 
color just starts to affect the red. I hen turn u|> the blue background 
control until the color mix just starts to turn gray. 

If that doesiTt work, then chances are that someone has really done a 
number on the monitor. Yon’ll need a full service manual to correct it. 
See component -level rejuiirs at the end of this cha|)ter. 



Color Purity Adjustments 

If the gray bars are uniformly tinted, then the white balance |)rocedure 
generally lakes care of it. But if irregularly sized color blotches a|>pear in 
the giay bars, then color |)urity adjustments may be in order. Vo check 
the color purity on your monitor: 

1. Start Color 77^6*, dismiss the start-up screen and General Instruc- 
tions window (if necessary), and choose 13-inch Ap|)leColor RGB 
(Apple-B) from the Screen Sizes menu. 

2. Verify the settings of the brightness and contrast controls. Both 
shoidd b(^ adjusted for normal viewing (not turned to maximum). 

3. If necessary, choose Gonirol Panel from the Apple menu and use 
the Monitors control device (GI)h'A^) to set the Gharacteristics 
of the selected monitor to 16 (or more) colors, as shown in h"ig- 
ure 3-21. Set it to the highest number available. 

4. Choose Bed Raster (Apple-Option-R) from the Test Patterns 
menu. .As illustrated in Figure 3-22, this test turns the display solid 
red. If the purity is adjusted [>roperly, there shouldn’t be the slight- 
est hint of green or Idue in the test pattern. 

5. Alternately, choose Blue Raster (Ap|)le-Option-B) from the Test 
Patterns menu. This test turns the display solid blue. If the |)urity 
is adjusted properly, there shouldn’t be the slightest hint of red or 
green in the test pattern. 
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Figure 3-21 Use the Monitors control device (CDEV) to set the Characteristics of selected 
monitor to 16 (or more) colors. 

6. AlicniaU'ly, dioosc Green Raster (A|>|)lc-O|)(io?i-C) from the Test 
Patterns menu. This test turns tlie display solid green. If the purity 
is adjiisKul properly, there sJiouldn't he the slightest hint of red or 
blue it) the test |)attern. 




Figure 3-22 The Red Raster test pattern turns the display solid red. If the purity Is adjusted 
properly, there shouldn’t be the slightest hint of green or blue in the test pattern. 



Minor color |)urity problems (those caused by stray niagnetic fields, 
not those caused l)y yoke misalignment) can usually be corrected by 
pressing the degauss (pronounced dee-gouse) switch. .\s shown in Fig- 
ure 3-4, the degauss switch (named after 19th century German physicist 
Karl Friedrich Gauss) is just below the [)Ower switch on the back of the 







62 



Macintosh II Repair and Upgrade Secrets 



monitor. To degauss the display, [)ress the swheh! Degaussing takes 
about eight seconds, causes the monitor to flicker, and ends with a dis- 
tinct click. If the impurities persist, then the yoke is |)robably misaligned. 
You’ll need the seiwicc manual to correct it. See component level repairs 
at the end of this cha|)ter. 



WYSIWYG Color Printing 

If the colors that you see on the computer display are not the same as 
the colors that you get on paper, es[)ecially after the white balance and 
the color purity have been set pro|)crly, then you could be selecting 
the wTong display colors, or using the wTong shade of paper. As ex- 
plained earlier in this chapter (and illustrated in Figures 3-2 and 3-3), 
|)rinters rely on subtractive color; monitors rely on additive color. The 
two processes are completely different. To see which colors match and 
which do not: 

1. Verify that the color |)rinter is connected to the computer, turned 
on and loaded with the paper that you normally use (not scrap 
paper). Note wliether the color printer is connected to the printer 
port or the modem port. 

2. Select the Chooser desk accessory (DA) from the Apple menu. As 
shown in Figure 3-23, verify that the correct printer (the color 
printer) and port arc currently selected. 

3. If necessary', choose Control Panel from the Apple menu and use 
the Monitors control device (CDEV) to set the Characteristics of 
selected monitor to 16 (or more) colors, as shown in Figure 3-21. 

4. Verify the settings of the brightness and contrast controls. Both 
should be adjusted for normal viewing (not turned to maximum). 

5. Start Color TPC^ dismiss the start-up screen and General Instruc- 
tions window' (if nccessaiy'), and choose 9-inch 51 2K — Classic 
(Apple-M) from the Screen Sizes menu. Alternately, you can 
choose 13-inch yVppleColor RGB (Applc-B) from the Screen Sizes 
menu, but this size prints an unnecessarily large color sample, 
which takes longer and w'astes more of the printer ribbon. 

6. Choose Color Bars (y\pple-Option-C) from tlie Test Patterns menu. 
y\s show'll in Figure 3-24, this test displays eight standard color 
bars in the usual order: white, yelloW', cyan, green, magenta, red, 
blue, and black. 
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Chooser --i' : ^ 

Select a printer port: 




O 




User Name; 



AppleTalk 



O Active 
® Inactive 



3.6 



Figure 3-23 Use the Chooser DA to verify that the correct printer and port are currently 
selected. 




Figure 3-24 The Color Bars test pattern displays eight standard color bars in the usual 
order: white, yellow, cyan, green, magenta, red, blue, and black. 
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7. Choose Page Selu|). . . Itoiii the File menu. Select the Reduction 
special effect (50% or less), as shown in Figure 3-25. 

8. Choose Print. . . from the File menu. Select Best quality as shown 
in Figure 3-26 and click the OK button (or press the return key) to 
print the color sample. 




Figure 3-25 Use the Page Setup... dialog box to select the Reduction special effect. 




ImagelUriter LQ 



Quality: (i) Best O faster O Draft 

Head Scan: O Bidirectional ® Unidirectional 

Page Range: ® All Q From: [| | To: | | 

Copies: 1 1 | 

Figure 3-26 Use the Print... dialog box to select Best quality printing. 

The Reduction special effect allows you to print tiny color bar sam- 
|)les. When the ImageWriter (11 or LQ) printout is coiu|)ared to the 
screen display, all but the blue color should match. Because of the differ- 
ence between subtractive and additive color, blue on the computer rlis- 
play tends to look purple when printed on paper. What’s to be done? 
Avoid blue altogether, or print on transparency film. Trans|>arency film 
(which is clear, like the monitor screen) yields results which arc closer to 
the computer display. Another solution is to use a different shade of pa- 
per. Still another solution is to set the Characteristics of the selected 
monitor to a different number of colors. 

Minor discrepancies in the other seven colors printed in the test pat- 
tern can usually be corrected by turning down the contrast control or 
switching to a different brand of ribbon. 



( Cancel ] 
[Options] 
[ Help ] 
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Additional Convergence Adjustments 

When you can’t converge tlie dot hatch test pattern simply by adjusting 
the 1 l-STAT and V- lAVIST controls at the back of the monitor, it’s usu- 
ally because the ‘‘C” or boards inside the cabinet have been 
swa|)ped. in that case, controls on the replacement board (or boards) 
will have to be adjusted as well. 

To reach the controls, the cabinet back has to be removed. That ex- 
poses you to dangerous high voltage and the possibility of electric shock. 
As explained in Chapter 1, an isolation transformer must be used to 
minimize the shock hazard. With the understanding that the following 
information is only for qualified radio/TV-repair technicians working in 
fully equipped shops, here’s the additional convergence procedtire: 

1. Remove all rings, watches and other jewelry. Review the safety 
rules given in Chapter 1. 

2. Turn off the Macintosh 11 and the monitor, wait 30 seconds, 
and then unplug the power and video cables from the back of the 
monitor. 

3. Unplug the other end of the monitor’s AC power cable. 

4. Set up a container for holding small |)arts. xAs shown in Fig- 
ure 3-17, the l)ack cabinet of the AppleColor High-Resolution 
RCB Monitor is held by four Phillips-head screws. One screw is 
located in each corner. Lay the monitor face down on a soft towel 
and remove the screws using a #1 Phillips-head screwdriver. Place 
the screws in the parts container. Lift away the cabinet back and 
put it aside. 

5. While taking care not to touch any exposed connections, stand up 
the monitor, and place it on top of a soft towel. Do not place it on 
top of a static discharge pad! If you touch any exposed connec- 
tions, or if you |)lace the monitor on a static discharge pad, you 
may get an electric shock (severe enough to cause you to drop the 
monitor), even though the power cord is disconnected. 

6. As shown in Figure 3-27, tlie monitor’s EMI shield is held by 
five Phillips-head screws and loosely clipped to the anode (high 
voltage) wire. One screw is located on the lower right side of the 
monitor, the remaining four are located on top. Remove the screw^s 
using a #1 Phillips-head screw^driver. Place the screws in the parts 
container. Do not remove the EMI shield just yet. 
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Figure 3-27 The monitor’s primary EMI shield is held by five Phillips-head screws and 
loosely clipped to the anode (high voltage) wire. 



7. While observing (he anode-wire cli|> on the EMI shield, ciirefully 
lift the shield ami gently twist it free of the anode wire. Do not grip 
the clip or hold the anode wire with your hands! Do not touch the 
anode well or any other part of the CITP. When the twisting motion 
separates the anode wire from the clip on the EMI shield, lift the 
EMI shiehl away and put it aside. 

Removing the EMI shield exposes the ^D'’ board, as shown in Fig- 
ure 3-28. Note that the “D^ lalrel is not arbitrary. I'hal’s the way 
the board is mai*k(Ml! 

8. As shown in Kigui*e 3- 1 8, a secondary electromagnetic intcrfei*ence 
shield is press fit over the “R” and boai’ds at the back of the 
monitor. There are two dimples at the bottonr of the shield arrd two 
clips at the to|). 1 he screws just below the dimples and jirst above 
the clips do tiot have to be removed. Without rernovirrg the screws, 
gently pirll off the shield and put it aside. 

9. For safety, verify that both eirds of the nronitor’s AC power cable 
are disconnected. While taking earr^ not to touch any exposed sol- 
der joints, reconnect the power and video cables to the back of 
the monitor. Do irot reconnect the other end of the power cable 
jrrst yet. 
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Figure 3-28 Removing the EMI shield exposes the “D” board. 

10. At this point, make ahsolutely sure that tlie two metal liMI shields 
are a safe distance away from the work area. If any metal objects 
touch the exposed solder joints, there will l)e a dangerous short 
circuit as soon as you tuni on the power. 

1 1. When yoifre satisfied that the work area is safe, reconnect the 
monitor’s power cord to an isolation transformer. Do not attempt 
this procedure without the benefit of an isolation transformerl 
Connect the isolation transformer to 120VAC and turn on the 
monitor. 

12. Turn on the computer, start Color TPG^ dismiss the start-up 
screen and General Instructions window (if necessary), and 
choose 13-iii(*h AppleColor RGB (Apple-B) from the Screen Sizes 
menti. Holding down the Option key while choosing 13-inch 
AppleColor RGB engages the metric system, which ultimately 
spots more dots. 

13. Choose Dot I latch (Apple-D) from the Test Patterns menu. As 
shown in Figure 3-9, this test hatches the display witli regularly 
spaced white dots. The distance between tlie dots is either one 
inch or one centimeter (approximately Vio of an inch) depending 
on which measuring system is in effect. 
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14. Refer to Fi«;iire 3-7. The static convergence controls are the sev- 

enth and eighth controls down. On this |)ailicnlar monitor the 
vertical convergence control is marked V-TWIST and the hori- 
zontal convergence control is marked I l-HTA3\ Turn both the 
V- rWlST iind the 1 1-STAT controls on the board fully clock- 

wise (not fully counterclockwise). Kvery wiiite dot in the test pat- 
tern should separate into distirtet red, green, and blue dots, as 
show^n in Figure 3-10. 

15. Obsene the angle of the dot axis. Now’ turn the 1 1-STAT control 
(but not the V-TWlST control) fully clockwise. The clockwise dot 
pattern should be a mirror image of the counterclockwise pattern. 
If the two angles are not mirror images, as shown in Figure 3-29, 
locate the "Tr board .shown in h igures 3-19 and 3-20. Insert the 
.screwdriver end of a plastic TV alignment tool (not a metal 
screw^driver) into RV'703, the 11.81" AT contTol on the board, 
and turn it until the angles are the .same. 



o— ^ 


^ Hi'il 
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-o 




Hinr 




o — 


/W 


O 


o- 
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Figure 3-29 When RV703, the H.STAT control on the “C” board, is adjusted properly, the 
clockwise dot pattern should be a mirror image of the counterclockwise pattern. 
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16. When you’re satisficcl tiiat llic angles are the same, observe the 
center of tlie display and turn the H-STAT control until die red, 
green, and blue dots are directly above one another. When I I- 
STAT control is adjusted properly, each of the tliree-dot patterns 
should resemble a tiny stop light, as shown in Figure 3-11 . 

17, As shown in Figure 3-30, two additional convergence controls, 
RV518, V.1X)P, and RV517, V.BOTTOM, are on the board. 
Compare the dot patterns at the to|) and bottom of tlie display 
to the dot |>atterns in the middle. When the V.TOP and 
V. BOTTOM, controls are adjusted properly, the spacing between 
the dots should be the same, as shown in Figure 3-31 . 
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Figure 3-30 Two additional convergence controls, RV51 8, V.TOP and RV51 7, V.BOTTOM, 
are on the “D” board. 
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Nole: ^Danger! I ligli Voltage'" warning symbol has been add- 

e<l to Kigure 3-30 as a safety reminder. Ii does not aetiially appear 
on the board. Nevertheles.s, ‘"O'* boards are dangerous. Use 
extreme cautioti when working in this area. 




t{V5 IS / '. TOR affects this area 



I{T5/7 T.nO'rrOM affects this area 



Standard On! t latch 



Figure 3-31 When the V.TOP and V.BOTTOM controls are adjusted properly, the spacing 

between the dots should be the same. 

18. If the dot patterns at the bottom of the display are more tightly 
spared than (he dots at the middle of display, insert the screw- 
driver end of a plastic TV alignment tool (not a metal screw- 
driver) into RV517, the V.BOTrOM control on the “D”' board, 
and turn it until the problem is corrected. 

1 9. If (he dot patterns at the top of the display are more tightly spaced 
than the dots at (he middle of the display, insert the screwdriver 
end of a plastic TV alignment tool (not a metal screwdriver) Into 
H V518, the V .TOP control on the board, and turn it until the 
problem is corrected. 

20. W hen you’re satisfied that the spacing between the dots is as good 
as yoiTre going to get it, concentrate on the middle of the display 
and turn tlie V^- FWIST control (on the ^‘1 1” board at llie l)ack of 
the monitor) slowly counterclockwise until the separate red, 
green, and l)lue dots converge into a single white dot. Stop as soon 
as you see white. Try not to iiLrn the control past that point. When 
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(he V - rWIS r control is adjusted properly, each ol (lm‘e-do( pat- 
terns should have///.s7 merged into a single white <lot, as shown in 
h igure 3-12. If you go past that point, tlie overall residts are gen- 
erally not as good. 

21. riiat’s generally all there is to il. Reverse steps 12 to 1 and yoiTre 
all done. 



Note Co eyeglass wearers: If you suffer from astigmatism and wear 
ligJilweiglit polycarl) lenses, then you may he hotliered hy three di- 
mensional red/yellow colored shadows (on horizontal lines at tJie 
(o|> and bottom of the display) that no one else can see. In that case, 
adjusting the convergence controls won’t accomplish aiiyiliing, be- 
cau.se the problem is not in your monitor! It’s caused by the liigh 
refraction index of the polycarb lenses. To eliminate the phantom 
red/yellow' shadows, swatch to contact lenses, or to a heavier |>air of 
eyeglasses. 



Adjusting the Linearity Controls 

When the height and width measurements are correct but the monitor 
displays one or more of the linearity problems illustrated in I igiire 3-33, 
it’s usually because the board inside the cabinet has been swapped. 
In that case, various controls on the rc[)laccment l)oard will have to be 
adjusted as well. To reach the controls, the back cabinet has to b(‘ re- 
movc:d. That ex|>oses you to dangerous high voltage and the possibility of 
electric shock. As ex|)lained in Chapter 1. an isolation transformer must 
be used to minimize the shock hazard. With the umlerstanding that the 
follow ing inforiiialioii is only for qualified radio/ rV-repair technicians 
working in fully equippcnl shops, here’s the general linearity adjustment 
procedure: 

1. Remove all rings, w-atches, and other jewelry. Review the safety 
rules given in Cha[)ter 1. 

2. Turn off the Macintosh II and the monitor, wait 30 seconds, and 
then unj)lug the |)ower and video cables from the back of the 
monitor. 
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3. Uii|)lug the other end of tlie monitor’s AC power cable. 

4. Set up a container for holding small parts. As shown in Fig- 
ure 3-17, the back cabinet of the A|)[)leColor 1 ligh-Resolution 
RGB Monitor is held by four Rhillips-head screws. One screw is 
located in each corner. Lay the monitor face down on a soft towel 
and remove the screws using a #1 Phillips-head screwdriver. Place 
the screws in the parts container. Lift away the cabinet back and 
put it aside. 

5. While taking care not to touch any exposed connections, stand up 
the monitor, and place it on top of a soft towel. Do not place it on 
top of a static discharge pad! If you touch any exposed connec- 
tions, or if you place the monitor on a static discharge pad, you 
may get an electric shock (severe enough to cause you to drop the 
monitor), even though the power cord is disconnected. 

6. As shown in Figure 3-27, the monitor’s primary FMl shield is held 
by five Phillips-head screw^s, and loosely clipped to the anode (high 
voltage) wire. One screw is located on tlie lower riglit side of the 
monitor, the remaining four arc located on lop. Remove the screws 
using a #1 Phillips-head screwdriver. Place the screw's in the parts 
container. Do not remove the EMI shield just yet. 

7. While observing the anode-wire clip on the VMl shield, carefully 
lift the shield and gently twdst it free of the anode w'ire. Do not grip 
the clip or hold the anode wire w ith your hands! Do not touch the 
anode well or any other part of the CIFF. When the tw isting motion 
separates the anode w'ire from the clip on the EMI shield, lift the 
EMI shield away and put it aside. 

Removing the EMI shield exposes the ^D” board, as shown in Fig- 
ures 3-28 and 3-30. Note that the ^D” label is not arbitrary. That’s 
the w'ay the board is marked! 

8. For safety, verify that both ends of the monitor’s AC powder cable 
ar(i disconnected. Wliile taking care not to touch any exposed 
solder joints, reconnect the pow'cr and video cables to the back of 
the monitor. Do not reconnect the other end of the pow'er cable 
just yet. 
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Note: The ^Danger! High Voltage" warning symbol has been 
added to Figure 3-30 as a safely reminder. It does not actually ap- 
pear on the board. Nevertheless, boards are dangerous. 
Lse extreme caution when working in this area. 



9. At this point, make al)sohitely sure (hat die metal lilMI shield is a 
safe distance away from the work area. If any metal objects touch 
(he exposed sold(‘.r joints, there will be a dangerous short circuit 
as soon as you turn on the power. 

10. When yoirre satisfied that (he work area is safe, reconnect (he 
monitors power cord to an isolation transrormer. Do not attempt 
this procedure without the benefit of an isolation transformer\ 
Connect the isolation transformer to 120 VAC and turn on the 
monitor. 

11. Turn on the compiKer, start Color TP(f dismiss the start-up 
screen and General Instructions window (if necessary), and 
choose 13-inch A[)pleColor RGB (Apple-B) from the Screen Sizes 
menu. 

12. Choose Cross I latch (y\pple-G) from the Test Patterns menu. As 
shown in Figure 3-32, this test hatches the display with regularly 
spaced grid blocks. Idle distance between the blocks is 1 inch or I 
centimeter (approximately Vi6 of an inch) depending on which 
measuring system is in effect. If the linearity is adjusted properly, 
all of the grid lines should be straight. The display should be per- 
fectly square. Blocks at the top of the screen should be exactly (he 
same size as blocks at the bottom of the screen. Typical linearity 
problems are shown in Figure 3-33. 

13. If the (est pattern has a trapezoidal shape, insert the screwdriver 
end of a plastic TV alignment tool (not a metal screwdriver) into 
BV505, the V.PII.VSF control on the board, and (urn it 
slowly until the problem is corrected. 

14. IftI le (est pattern luis a concave or a convex (pin cushion) shape, 
insert ihe screwdriver end of a plastic T\ alignment tool (not a 
melal screwdriver) into RV506, the I^IN AMP control on the “D” 
board, and turn it slowly until the problem is corrected. 
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blocks. 



15. If (he blocks at (he (op of (he (es( pattern are not exactly (he same 
si/e as (he blocks a( (he bo((om of (he test patt(^m, insert (he 
screwdriver end of a plas(ic V\' alifrnineiK tool (not a ine(al 
scn^wdriver) into RV509, (he V.LIN control on (he board, 
and turn i( slowly nmil (he prohlein is corrected. 

U). If (he tes( pa((ern dis|)lay is l)ow(‘d or curved, insert the screw- 
driver end of a plas(ic 1'V ali^nineni (ool (not a metal screw- 
driver) in(o UV51 I, (he V.liOW control on the board, and 
(urn it slowly until (he |>rol)lem is com‘c(ed. 

17. If (he (esi |)a(tern has a |)aralIelogram shape, insert the screw- 
driver end of a plas(ic TV alignment (ool (not a metal screw- 
driver) in(o RV516, (he V.AN(d comrol on the board, and 
(iirn it slowly until (he problem is corrected. 
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Figure 3-33 Typical linearity problems 
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18. When youVe satislied that (he linearity is as good as yoirre going 
to get il, liold down die Option key and rhoos(‘ Oeoinelrie Test 
(A|)|)le-T) from (he Test Patterns menu. As shown in Fig- 
ure 3-34, the Geometric test pattern draws live (!ircular patterns 
on t()|> of the cross hatch. 

Facli of the circular test |>atterns should he perfectly round. I'lie 
four smaller test [latterns should be exactly the same size. If sig- 
nificant distortion persists, yoiril need the service manual to go 
further. See component level repairs at tlie end of this cha|)ter. 



^ ~ File Edit Screen Sizes Test Patterns RuHliiory Reference Special g 




Figure 3-34 The Geometric Test draws five circular patterns on top of the cross hatch. 



19. Normally, that’s all there is to it. At this point, the monitor should 
look spectacular — as good as the day you got it. Ueverse steps 12 
to 1 and vou’re all done. 
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Component-Level Repairs 

Many |i(‘ople iliink that A[)ple Computer Corporation builds its own 
monitors com])letely within the Lnited States. In fact, the .AppleColor 
I ligli-Hesolution lUdi monitor is maimfacliircd by Sony Corporation of 
.lapan. It’s merely imported by Apple Com[)uter. 

Ollier Macintosh Il-compatible R(di monitors that are built on similar 
frames include the Sony CI^D-1302 and Sony CPD-1304. .VIodel CI^D- 
1302 is similar to the .AppleColor I ligh-Hesolution RGB monitor. .Model 
CPI)- 1304 is similar to non-A|)ple Trinitron monitors. 

Comparing Sony-built nionilors (regardless of whose name is on ihe 
(•abinel) is like comparing Chrysler Corporation cars. When you com- 
pare Dodge cars to Plymouths arul Chryslers (all built by Chrysler Ck^rp- 
oration), yon find that ihc Ixxlies (cabinet parts) are different, but major 
mechanical parts are interchangeable. 

With that in mind. Table 3-2 provides an interclumgeable |>arts cross- 
reference guide, h'or a coni|)lete list of inierchangeable OP.M parts, com- 
pare the circuit drawings in the Sony CPD-1302 Service Manual to tlie 
actual boards in an AppleColor High- Resolution RGB monitor. 

Table 3-2. Interchangeable Parts Cross-Reference Guide 



AppleColor ll-K KCU 


Sony CPD-1802 


Deseri|)tioii 


Ser\'ice Mamiiil 


9-963-637-01 


S/M CPD-1302 1986 
LIS/CAN 


y508 2.SDI887 


8-729-805-07 


2SD1887-CA 

1 lori/oiiiul-uu(pm Iransisior 


T502 F. r.B. 


1-437-164-1 1 


Flyhiu-k transl'oniier 


live 


1-230-666-12 


1 lij'li-volJage resistor 



Symptoms of H VC failure are a (ailuro for the monitor to operate at 
all, or of the monitor blanking out after short use. If this part fails, 
you can order a replacement much cheaper by going through the 
Sony parts distributor than through the usual repair channels. See 
the Sony CPD-1302 .service manual for replacement details. 
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Ordering Replacement Parts 

Once you unclerstancl that the AppleColor KGB I ligh-Kesolutioii Monitor 
is a Sony television set, you can proceed to service it like any otlier Sony 
television set; 

1. If you doiTl already know the telephone nuinber of your regional 
Sony pans tiisiributor, you can get it from the national Sony 
TV Service Group, riie telephone numl)er for the national Sony 
TV Service Group is given in Appendix B. 

2. Next, call the regional Sony TV parts distributor and ortler the 
service manual you need. The part number for Sony GPD-1302 
service manual is given in Table 3-2. 

3. Once you get the Sony CPD-I302 service manual, you can order 
additional OEM n^pair parts by number from the same regional 
parts Sony TV ptirts distributor. 

4. If the part you want is not in the GPD-1302 service manual, you 
can still tiy to onler it. .lust tise the Sony number printed on the 
part. If asked, tell them it’s for a Sony-built |)rivatc lalx^J monitor 
and leave it at tliat. 

Remember that the Sony GPD-1302 .service manual is written for 
trained TV-repair technicians. It assumes that you have a fully e(|uipped 
shop (DMM, fre(|uency counter, i.solation transformer, luminance meter, 
o.scilloscope) and that you know how to use the equipment. There’s a 
great deal of information in the manual l)ut there’s very little hand 
holding. 

Remember also that the Sony GPD-1302 is similar to, but not identi- 
cal to, the yVjipleGolor 1 ligh-Resolution RGB monitor. In addition, ongo- 
ing board revisions mean that some are more similar than others. In each 
case, it’s up to the TV K^chnician to figun^ out which parts are the same, 
and which are not. Tlie point is that anyone who can fix a Sony Trinitron 
TV can fix an A|)pleGolor RGB, [>rovided that he has a Macintosh II to 
connect it to and a co|jy of Color TPG. 



Monitor Accessories 

Accessories for the A|)pleGolor I ligh-Resoluiion RGB Monitor fall into 
three general categories: filters, stands, and swivel bases. 
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Filters 

Anyone who's ever used ihe AppleColor High-Resolution RGB Monitor 
knows that the screen glares. Anyone who's ever used the CPD-1302 
and/or CPD-1304 monilors knows dial ihe screens on comparable Sony 
monitors do not. 



The reason has to do with the CR1\ 3 he Trinitron CRT used in llie 
y\ppleColor Iligh-Resohition RGB Monitor bears Sony part number 
M34.INQ lOX. The nonglare Trinitron CR P used in the Sony CPD-1302/ 
1304 monitors bears Sony part number M34.INQ15X. Although both are 
made by the e.xact same company (Sony), they are not identical. 



To eliminate the glare, you can either change the CRT or add a screen 
filter. 3 he first option is not cost effective. I'rinitron CR 3 s are expensive 
and there's quite a bit of labor involved. Unless your CR3" odierwise 
needs replacement, the otily cost-effective way to eliminate glare is with 
a screen filter. 



Anthglare Filters 

Screen filters come in two types: anti-glare and contrast enhancement. 
3 he best anti-glare types use circular polarizing (CP) filters made of 
optical-quality glass. 3^hese eliminate glare just like Polaroid sunglasses. 
I jarninated triacetate CP filters work equally well, but are more easily 
scratched. 

3^able 3-3 lists Polaroid filter products for the AppleColor 1 ligh-Reso- 
luiion RGB Monitor. Since the same filters also fit dozens of otlier moni- 
tors, this information will help you to order from mail-order catalogs 
that don’t normally include .Apple products in their cross references. 

Relatively liea\y glass CP filters hang from the top of the monitor. 
Relatively liglitweight triacetate CP filters stick to the monitor's front 
bezel with adhesive pads. An adapter kit for triacetate fillers (sold sepa- 
rately) helps to contour the flat filter frame to curved monitor bezels. 
33ie adapter kit is not needed with glass CP filters because tliey mount 
from the top. Both types of filters are shown in Kigure 3-35. 
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'Fable 3-3. Polaroid iMltor Products A|)|)roj)riate to llie A|))DlcColor I ligli- 
Rcsoliitioii RGB Monitor 



Model No. 


Part No. 


Description 


Filter Size 


(;i^50 


607012 


La 1 11 in a I (^d t riaceta t e 
an li -glare filter 


1lVnx8V« 


CP50SC 


61 irj89 


Laininaled iriaceiate 
anti-glare anti-VLF/liLI’' 
filter with gronmiing <*li|) 


1 1 Vi! X 87 h 


Cl»9() 


615.327 


Glass anti-glare 
anti-VLI7KI.F filter 
with groinniing <‘lip 


10V«x 13V» 


A(lii|)i Ki( 


612H8 


Curved he/el adapters 
for triacetate filters 




PolaCltiar 


61.5202 


.Nonstreaking cleaner for 
triacetate and glass fillers 






Polaroid CP-V\wtetation 
Computer Rter 






Polaroid 






Figure 3-35 Circular Polarizing Filters. Courtesy of Polaroid Corporation, Polarizer Division. 
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Contrast Enhancement Filters 

Other anti-glare filters work like regular sunglasses. They merely en- 
hance contrast by darkening the screen. \X hen used on AppleColor 
I ligh-Hesolution RGB monitors, they’re usually (counter-productive. To 
compensate for the darkened screen, many users respond by turning (he 
brightness control to maximum. That has a negative effect on focus. 
Other users compensate by turning up the cut-off control, fliat causes 
the monitor to intermittently shut itself down, which usually results in 
costly and completely unnecessary board swaps. 



Anti-Radiation Filters 

A third type of filter helps to reduce extremely low frequency (ELF) and 
very low frecjnency (VLF) nidiat ion emitted from the CRT. These gener- 
ally contain an extra lens coating and an electrostatic dischar ge (KSD) 
clip. To see how they work, hold a pierce of paper next to the face of the 
CKW On an unprotected AppleColor I ligh-R(csolution RGB monitor, the 
paper will stick to the screen. With a radiation filter in place, the paper 
will fall away. 



Stands 

Another way to deal with VLF radiation is to reposition the monitor. 
Mxperts disagree on whether exposur<'> to VLF lias harmful effects, but 
everyone agrees that \ LF is real, h iirthennore, ever)’ study made to dat(^ 
states that VLF radiation drops to insignificant levels once you get two 
feet away from the monitor. I'hat being the case, what’s die point of 
arguing? You can easily protect yourself by using a full-size computer 
table and positioning the .AppleColor High-Resolution RGB monitor two 
feet away from your chest. A typical setup is shown in Figure 3-36. 
ScanCo’s MacTable is shown in Figure 3-37. 

Other safe arrangements might incorporate a swivel arm, or a CKV 
float, anything to push the monitor back and away. The important point 
is that the AppleColor I ligh-Resohilion RGB Monitor should not be 
placed on top of a Macintosh II CPU (lie way it’s shown in the OEM 
literature. Due to the confines of a normal-sized desk, that puts you 
within VLk" range, approximately 18 inches from the screen. 
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Figure 3-36 To protect yourself from VLF radiation, use a full-size computer table and 
position the AppleColor High-Resolution RGB Monitor at least two feet away from your chest. 




Figure 3-37 MacTable. Courtesy of ScanCo. 
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Swivel Bases 

Arioilier dilTererice belwetMi the Sony CPD-1302 and the AppleColor 
I lidi-Hesolution RGB Monitor is tliat the Sony monitor is usually 

c* . ^ 

e(|uip|)cd with a swivel base while the AppleColor monitor is not. The 

solution is to install model number MO403, the A[)|)le Universal Monitor 
Stand. This staiul fits (he A|»ple 1 ligh-Resolution Monochrome Monitor 
as well. Here's the installation procedure: 

1. Turn off the Macintosh 11 and the monitor, wait 30 seconds, and 
then unplug the power aiul video cal)les from the back of the 
monitor. 

2. Place the monitor upside down on a soft towel. 

3. Unscrew the hole plug using a Phillips-head screwdriver as shown 
in Figure 3-38. 




Figure 3-38 To prepare an Apple monitor for use with an Apple Universal Monitor Stand 
(M0403), unscrew the hole plug using a Phillips-head screwdriver. 



4. The area capped by the hole plug mates with a |uotrusion on the 
swivel base. Position the Universal Monitor Stand to the left or 
right of the CPU! as shown in Figure 3-36, stand up the monitor 
and set it on to|) of the swivel base. When the two units come to- 
gether, the fit should be perfect. 
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5. Reconnect the power and vid(‘o cables to llie back of (he monitor 
and yoiTre all done. 

That’s it lor AppleColor I lif»h-Resohition RCR Monitors. Next we ll 
lake a look at the Macintosh II CI^L. 
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rose is a rose is a rose’’ or so the saying goes, hiil to date (here have 
heen 16 diflereiit iriodcds of the Macintosh II. This chapter outlines the 
various take-apan procedures, shows how to install logic hoard up- 
grades, aiul covers coininon repairs at tlie component level. 

Table 4- 1 gives model number ideiiilification information for the vari- 
ous Macintosh II central processing units (CPUs). 

Table 4-1. CPU Model Number Information 



Model Number Description 



M5333 


Macinio.sh II CPU 


V15430 


Mariniosh 11 l lanl Disk 40 CPU 


M5410 


Macintosh 11 111)40/4 CPU 


M5820 


Macintosh IIx CPU 


M5830 


Ma< intosh Ilx 1 lani Disk 80 CPU 


M5660 


Macintosh Ilex CPU 


M5610 


Macintosh Ilex I/4() CPU 


M5680 


Macintosh Hex 4/80 CPU 


M57I0IJ7A 


Macintosh IlciCPU 


M57I5U7A 


Macintosh Ilci l/4() CPU 



(continued) 
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Model Number Deseriplioii (continucft) 



M5740IJ7A 


.VliKMtilosh llfi 4/80 CPU 


M5510U7A 


Macinlosli Mix CPli 


M5515LI./A 


.VliRiiilosh lllx 4/80 C:PU 


M5520U7A 


Ma.-iiiio.sli lllx 4/U.O CPU 


M0363U./A 


Maciiiio.sli llsi 2/40 CPU 


M0364LL/A 


Macintosh llsi 5/80 CPU 



In order to cover cveiy model ol* (lie Macintosli II, tliis chapter is 
divided into sections. The first section covers the Macintosh ll/IL\/llfx. 
The second section covers the Macintosh Ilcx/ci. The third and last sec- 
tion covers the Macintosh llsi. 

Take-Apart Procedure for the Macintosh ll/llx/llfx 

Always start the Macintosli ll/Ilx/Ilfx take-apart procedure by ground- 
ing yourself. To grouiul yourself, verify that the computer is turned off 
but plugged in. then touch any unpainted piece of metal at tlie back of 
the com|)uter. 

Next, disconnect the AC power cable from the wall outlet and from the 
computer. Safety rc(|uires tliat both ends of the power cable lie discon- 
nected. Simply choosing Shut Down (from the Special menu) is not 
enough. 

Next, disconnect the keyboard, monitor, mouse, printer, and all otlier 
[leripheral (*ables. Remove any disks that might be partially inserted in 
the disk di’ives. 

When the disk drives ar e empty and all of the cables arc disconnected, 
r each for a #1 Phillips-head screwdriver-, and set ii|) a container for hold- 
ing small |)ai*ts. 

The lid of the Macintosh ll/Ilx/Ilfx CPU is fastened by a single #1 
Phillips-head scr-ew. .As shown in Figui-e 4-1, the screw is located at the 
top center of the real panel. Remove the screw, and put it in the parts 
container. 

The back edge of the top cover or lid is further secured by two lid 
latches, as shown in Figur e 4-2. 
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Figure 4-1 The lid of the Macintosh ll/llx/llfx CPU is fastened by a single #1 Phillips-head 
screw. 




Figure 4-2 The back edge of the top cover or lid is further secured by two lid latches. 

Pushing (he latcJies release's the hack edge of the lid, but not the front 
edge. The front edge of the lid is hinged. To release (he hinges, carefully 
rotate (he lid, pull hack, and push out, as shown in Figure 4-3. Be careful 
not to rotate (he lid a full 90°. d he lirl hinges are nuule of plastic ami are 
easily broken. 




Figure 4-3 To release the hinges, carefully rotate the lid, pull back, and push out. 




88 



Macintosh II Repair and Upgrade Secrets 



When the hinges are Tiilly separated, tlie top cover can be lifted away, 
bignre 4-4 identilics the various subassemblies inside the Macintosh 11/ 
llx/llfx. 



roimt 

sirru 

SOCKW' 



HI) eoimi 
(Aitir 



hdscreh 




roimt mum mum 

srrru sirru strru 

scHEir nwu: 



ArrmmnMnsim imw cuti) 
fcvt nj) w: o,\AMM w:s ro.wrrniit) 



NOmS: 



/. This (tia^rum applies to the Macintosh //, //.r, and I/f.v. Shut Down and 
disconnect the /{('power cord before removing components. 

2. To remove the /{pple Macintosh ft I idea Cnrth pntt straight np. 

3. To nanove the power supply^ nnphtg the power supply cable fnnn the logic 
boani, remove the power supply screw, slide the power supply fonvard. and lift 
straight up. 

4. To remove the disk drive, unplug the disk drive data cable fnmi the disk drive, 
tvmove the disk drive screw, slide the drive backwatd, and lift straight np. 

5. To n^move the hard drive, unplug the hard drive data cable from the hard 
drive, unplug the hard drive power cable from the Mac ll logic board, remove the 
hard drive .screw.s. slide the hanl drive to the left, and lift straight np. 



Figure 4>4 Inside the Macintosh ll/llx/llfx. 
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.Additional disassembly instructions are given in context in llie next 
two sections. Takc-apart instructions lor the Macintosh llcx/ci and Ilsi 
are given later in this cha|)ter. 

Fan Controller Upgrades 

The original Macintosh II and the Macintosh IIx contain one-si)eed pow- 
er supply fans which rnn at high speed all of the time. The original fans 
are veiy land. 

riie Macintosh llfx. Hex, llci, and Ilsi contain thermostatically con- 
trolled power supply fans. As shown in Figure 4-5, thermostatically 
controlled fans rnn at variable speed in res|)onse to temperature. Under 
normal operating conditions, thermostatically controlled fans are much 
(|!iieter. 




Figure 4-5 Thermostatically controlled fans run at variable speed in response to tempera- 
ture. 

Th(' fan controller upgrade involves adiling a thermostat to the Macin- 
tosh ll/llx power supply. With this n|)grade the original Macintosh ll/Ilx 
fan becomes just as efficient and just as (|uiet as the variable-sp(^ed fans 
sii|)|)lied wTih the latest Macintosh llfx CPUs. A fan controller upgrade 
kit is shown in Figure 4-(). 
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Figure 4-6 Nova Fan Controller. Courtesy of Nova International. 

Identifying Power Supplies— Which Model? 

Apple Computer uses two power supplies in the Macintosh II and the 
Macintosh llx. One is made by Astec and the other is made hy Sony. 
Nova International makes a dilTerent Ian controller for each. 

To identify which power supply is inside your Macintosh ll/llx, open 
the lid and read the brand name printed on the side of the power sup|)ly. 
Typical laheliiifr is shown in Figure 4-7. Component-level differences 
can be seen in Figure 4-8. 




Figure 4>7 Apple Computer uses two power supplies in the Macintosh II and the Macin- 
tosh llx. 
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Figure 4-8 The upper supply is made by Astec. The lower supply Is made by Sony. 



Note; The OEM number of the Astec supply is AA 13780 (Made in 
Hong Kong). The OEM number of the Sony supply is CR-45S 
(Made in d'aiwan). Tlie .Apple part number for either supjtly i.s 699- 
0389. 



Installing Fan Controller Upgrades 

l‘]lectrically, the two su|)|)lies are equivalent hut physically, they are 
quite cliffereiit. Consequently the fan controllers are different and tlie 
installation procedure is sliglitly different. With tliat in mind, liere’s the 
complete installation procedure: 

1 . Shut down the Macintosh 11/llx (if necessary), and wait 20 seconds. 

2. Disconnect the AC power cable from the hack of the computer. 

3. Remove the computer’s lid as shown in Figures 4-1 and 4-2. If 
necessary, reler to the lake-apart procedun^ for the Macintosh 11/ 
llx/llfx given at the l)eginning of tliis chajner. 

4. Identify the power su|)ply screw and power supply cable shown in 
h4giue 4-4. If the currentlY installed video card (or any other Nii- 
Biis card) overlaps this area, the card will have to he removed: 
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4a. To remove an overlapping video card, stall by [)utting on a 
wrisl-gronnding strap as explained in Chapter 1. 

4b. Next, unscrew the video calile from the back of the Maciniosh 
II/llx. 

4c. When (he video cable is disconnected, grip the bare metal 
bracket at the back of the video card with one hand, and grij) 
the other side of the video card with your other hand. Pull the 
overla|)f)ing video card straight up and out, as shown in Fig- 
m*e 4-9. If the card appears to be stuck, rock it gently from 
front to back. Don’t rock the card from side to side or you may 
break (he NuUus connector. 

4d. Once the card is out, place it on a conductive mat or on a clean 
sheet of aluminum foil. 




Figure 4-9 Pull overlapping video cards straight up and out. 

5. The power su|)[)ly is fastened by a single #1 Philli|)s-head screw. 
As shown in Figure 4-10, the screw is located in the left front cor- 
ner of the CPU. Uemove the power-supply screw, and put it in the 
parts container. 

6. The end of (he power supply cable is tightly connected to the Mac- 
intosh 11/1 lx logic board. As shown in Figure 4-11, separate the 
connector using a 1.25-inch wide, stiff-blade putty knife. 

7. The AC power socket on the liack of the power supply is loosely fit 
through the back of the CPU cal)inet and the bottom of the power 
supply is loosely hooked into (he bottom of tlie CPU cabinet. To 
remove the |)ower supply, slide it forward as far as it can go, then 
lift it straiglu up and out, as shown in Figure 4-12. 
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Figure 4-12 Remove the power supply by sliding it forward and lifting straight up. 
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8. As sliown in Figure 4-13, the lid ol’ die Aslec power su|)piy is held 
on each end by a single Phillips-liead screw, and along the edges by 
tighl-fitting nibs. After removing the screws, piy up the Aslec lid 
witli a small slotted screwdriver. 

.\s shown in Figure 4-1 4, the lid of the Sony power supply is held on 
one eiul by two Phillips-head screws, in die middle by tiglu-fitling nibs, 
and on the opposite end liy two hidden hinges. After removing the 
screws, pry up the Sony lid and rotate it toward the hmges. 



I I 

Nib Nib 



@ — Screiv 



Screw 



Nib 



Mb 

I 



ASTKC' A A 137 SO Power Supply 

Figure 4-13 The lid of the Astec power supply is held on each end by a single Phillips-head 
screw and along the edges by tight-fitting nibs. 





© — Screw 


1 

Nib 


1 Huge — [ 




© —Screw 


Nib 


/ Unge — 1 



tSY)A 1 (It—iSS Rotrer Supply 

Figure 4-14 The lid of the Sony power supply is held on one end by two Phillips-head 
screws, in the middle by tight-fitting nibs, and on the opposite end by two hidden hinges. 

9. If youAe had your Mac for very long, the power sup|)ly and the 
CPU cabinet may lie packeid with dust. Dust should be removed 
with a hairdryer, as shown in Figure 4-15. It's best to do this out- 
side. Cleaning the cabinets can make a sizeable dust cloud. 



CPU MdintcjKuice — Ijogic Board Upgrades 



95 




Figure 4-15 Dust inside the power supply can be removed with compressed air. 

10. The two fan wires in the Aslee power sii|)|)ly plug into a printed 
circuit hoard (PCB) connector marked ^FAN.” The two fan wires 
in the Sony |)ower supply plug into a PCB connector marked 
^CN204.” riie pJiysical locations of the connectors are different. 
Locate the correct connector hy following the fan wires to the 
PCB. Disconnect the fan win^s from the PCB connector by pulling 
straight, up as shown in Figure 4-16. 




Figure 4-16 Disconnect the fan wires from the PCB connector by pulling straight up. 

1 1. Conceptually, the fan controller goes between the fan wires and 
the PCB. Plug the fan wires into the controller, as shown in l^'igure 
4-17, then plug the controller wires into the PCB. 

12. iiie fan controller attaches to the power sujjply lid with doul)le- 
sided tape, as showui in Figure 4-18. The moimting location is 
slightly different for each |)ower supply. Clean the pow<er supply 
lid. and mount the controller so that it doesn’t hit the fan. .Attach 
a tie wrap to the controller for extra strength. 
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Figure 4-17 Plug the fan wires into the controller, then plug the controller wires into the 
PCB. 




Figure 4-18 The fan controller attaches to the power supply lid with double-sided tape. 

13. "riie reuiaining wire is a remot e ternp(!ratiire sensor. Snake I lie 
remote temperature sensor ilirongh the grid opening, as sliown in 
I' ignre 4-19. Reattach the power supply lid. 




Figure 4-19 The remaining wire is a remote temperature sensor. 
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14. To reinstall the power supply, place it dow^n as close to the front 
of the CPU cabinet as you can and slide it back into position. If 
you put it dow'ii in the middle of the CPU cabinet, the hooks un- 
derneath the power supply w^on’t grab the eyes on the bottom of 
the cabinet and it won’t seat properly. 

15. Reconnect the powder supply screw^ and the powder supply cable. 

16. Figure 4-20 show\s tlie video card mounting position illustrated in 
the ApplcColor High-Resolution RGB Monitor manual. Note that 
this position muffles the fan, which unnecessarily increases the 
internal operating temperature of the CPU and generally defeats 
the |)urpose of a fan controller. Positioning the Mac 11 video card 
further aw^ay from the power supply, as showm in Figure 4-21, 
allows the fan’s air to circulate. 

To reinstall the card further aw^ay from the [)ow^er supply, select 
an empty NuBus slot, pull up the slot’s metal expansion cover 
shield, and push out the slot’s plastic hole plug. Install the metal 
expansion cover shield and the |>lastic hole plug behind the old 
slot. Install the video card in tlie newdy selected slot. Reconnect 
the video cable to the video card. 




Figure 4-20 The video card mounting position illustrated in the AppleColor High-Resolution 
RGB Monitor manual muffles the power supply fan, which unnecessarily increases the inter- 
nal operating temperature of the CPU. 

17. Position the thermostat wire between the disk driv^e and the hard 
drive, as shown in Figure 4-22. 1 lard diwes tend to run hot. This 
area is also directly above the single in-line inemorv^ modules 
(SIMMs) which also tend to run hot. Fasten the thennostat wire 
with ta|)c and tie w ra|)s. 
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Figure 4-21 Positioning the video card further away from the power supply allows the fan's 
air to circulate. 




Figure 4-22 Position the thermostat wire between the disk drive and the hard drive. 

18. Reiii.stall t he lid and the lid screw, rccormccl the power cable, and 
yonVe all done! 

Testing Fan Controller Upgrades 

With the fan controller installed, it’s difficult to hear the fan spin over 
the noise of a hard drive. Under normal room temperature conditions of 
7()®F, you may have to hold your hand near the air intake (over the left 
front side of the CPU cabinet) to prove that it’s working. If it is working, 
you’ll feel the air movement. 

As the temperature inside the CPU cabinet increases, the fan spins 
faster and the noise gets louder. In heat wave conditions of 95 to 100°F, 
the fan noise is (juile noticeable. In chilly conditions below 55°F, the fan 
won’t spin at all until the temperature inside the CPU cabinet rises. 
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Mac II to llx Logic Board Upgrades 

An original Macinlosli II is upgraded to an official Macintosh llx hy 
changing the logic hoard and adding a 1.4 MB disk drive. I lere’s the 
I )oa rd-s\vap procedii re: 

1. Shut down, disconnect the AC power cord from the wall outlet, 
and remove the computer's lid. Follow the take-apart procedure 
for the Macintosh ll/ll\/IIf\ given earlier in this chapter. 

2. Bemove all NtiBus cards and remove the power supply as docu- 
metiled in the section on fan-controller u|)grades. 

3. Unplug the drive cables. .As indicated in Figure 4-4, un|)lug the 
disk drive data cahle(s) from the logic board. Unplug the hard 
drive data atid [tower cables from the hard drive. 

4. Bemove the drive bay. As indicated in Figure 4-4, tinscrew four 
Phillips-head screws and lift straight up. 

Disconnect the remaining cables. As indicated in I igtire 4-23, 
disconnect the hard drive data (.19) and [tower cables (.18) from 
the logic board. Disconnect the disk drive cable(s) (.|I(t — 17) 
from the logic board. Disconnect the s|teaker ftlug (.130) fntin the 
riglit front corner (tf the logic board. 

The jack (.In) references illustrated in Figure 4-23 are correct for 
Apple part number 820-0288-A, which is a late-model Macin- 
tosh II logic board. Farlier models of the Macintosh II logic board 
are marked with different jack references, although the jacks are 
in exactly the same spots, as shown in Figure 4-24. 

6. If necessaiy, blow out the dust with cctmpressed air. 

7. Bemove the single inline memory modules (SIMMs) from the 
logic b(tard. Befer to Chapter 6, if necessary, for SIMM nunoval 
details. 

8. Bemove the logic board. As indicated in Figure 4-23, unscrew the 
two Phillips-head screws at board references B9 and B13 then, 
starting from the front of the logic board, use your thumbs to 
release the nine plastic snaps which secure the board to the CPU 
cabinet. Don't use a screwdriver on the snaps! If the tool slij>s, it 
will dig into the Itoard and may cut nearby traces. 

9. Bemove the knob from the on/off switcli. 

10. Beverse steps 9 to 1 to install the Macintosh llx logic board. 
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Figure 4-23 All Macintosh ii/llx logic boards are held by two Phillips-head screws and nine 
plastic snaps. The jack references illustrated here are correct for Apple part number 820- 
0228-A, which is a late-model Mac II logic board. 




Figure 4-24 Earlier models of the Macintosh II logic board are marked with different jack 
references, although the jacks are in exactly the same spots. This photo shows Apple part 
number 820-0163-03. 
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riie Macintosh ll\ lof;i(! hoard upgrade includes a faster MC68030 
CI^U with l)uil(-in paged memory management unit (PMMU), a faster 
MC68882 floating"[)oint processing unit (FPL ), 256K of read-only 
memory (ROM) on a SIMM, and a supeu-integrated Wozniak machine 
(SWIM) disk-(^oiilroller chij) with built-in support for 1.4 MR high- 
density floppy drives (f DIII)s). Lo complete th(‘ ll-io-Ilx upgrade, at 
least one 1.4 MB floppy drive must he added to the computer as well. 
Disk drive u|)grades are (covered iti Chapter 8. 

An alternative to swapfung the whole logit! hoard is to add a 
MC68851-RC 16A PMMU. and a MC68882 f'PlJ to your existing logic 
hoard, (diip-level upgrades are covered are (!overed in Cha|)ter 6. New 
ROMs and a SWIM chip (*an he added to an existing logic board, as well. 
H)l ID upgrades are covtut'd in Chapter 8. 

Since all Macintosh llx (!omputers were factory e<|uipped witli 4 MB of 
random-access memory (R.\M), ll-to-llx upgrades IV)r original 1 MB Mac 
Ms should also include at least 4 MB of memory. .Memory ii|)grades are 
(‘overed in Chapter 6. 

Mac ll/llx to llfx Logic Board Upgrades 

An official Macintosh llx is upgraded to n Macintosh llfx by changing the 
logic board, tidding new 64-pin SIMMs, and installing a variable-speed 
fan controller into the power supply. Other than the fact that existing 
62-pin llx SIMMs cannot be transferred to the new logic board, the up- 
grade procedures are exa(!tly the same as described in previous sections. 

An original Macintosh II is upgraded to a Macintosh llfx by changing 
the logic board, adding ik'w 64-pin SIMMs, and installing a variable 
speed fan controller and a 1.4-MB disk drive. It’s not necessary to go 
from a II to a llx before upgrading to a llfx. The ll-to-llx step can be 
skipped altogether. 

I'he Macintosh ll/llx-to-llfx logic hoard upgrade includes a faster 
MC68040 C:PU with l)uilt-in PMMIJ, a 32 kilobyte static RAM cache, a 
faster 40 Ml Iz MC68882 floating-point processing unit (FPU), a super- 
integrated Wozniak machine (SWIM) chip with built-in support for 1.4 
.MB high-density floppy drivers (FDl IDs), and 512K of ROM on a SIMM, 
rite 512K ROM SIMM suggests that future Mac ROMs may contain a 
different operating system (OS). If .so, upgrading to the new OS woidd 
simply he a matter of plugging in a new SIMM. 
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Component-Level Repairs 

A lot of people buy Maeiiitosh ll/llx-to-llfx logic board upgrades when 
iheir original logic Itoards inalfunction. That’s great if you’ve been lust- 
ing for a llfx upgrade anyway, but a more reasonable alternative is to fix 
the logic board you’ve already got. riiis .section describes common fail- 
ures ami suggests things ihat you can do (or arrange to have done) to 
save thousands of dollars over die cost of a (’omplete board swap. 



Power-On Problems 

When a Macaiitosh ll/llx/llfx fails to power up from the keyboard, and 
the power-on/|^ower-off switch on the liack of the computer doesn’t 
work either, then the trouble is most likely with B2, one of two lithium 
cells inside the computer. On the original Macintosh II and on early mod- 
els of the Macintosh llx. B2 (marked Varta, lithium 3V, K\\ 1/2 AA) has 
pigtail leads and is soldered to the logic board (like any other compo- 
nent), as shown in f igure 4-25. 




Figure 4-25 When a Macintosh ll/llx/llfx fails to power up from the keyboard, and the 
power-on/power-off switch on the back of the computer doesn’t work either, then the trouble 
is most likely with B2, one of tv/o lithium cells inside the computer. 



On later models of the Macintosh llx. the two lithium cells (marked 
rL-51 12 I/2.AA, Padiran 3.6V, lithium, inorganic) snap into a small 
battery box mounted in exactly the same spot. .Note that the snap-in cells 
are rated 0.6 volts higher than the solder-in type. 
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On the latest Macintosh lll’x, the cells (also marked TL-5112 1/2AA, 
Tadiran 3.6V\ lithium, inorganic) snap into separate batteiy boxes, 
mounted further to the right. 



Testing B2 

Fo test B2, shut down and turn off the coni|)uter. Remove the lid and the 
drive bay as described in |)revious sections. Turn on your digital multim- 
eter (DMM) and set it to read direct-current volts (VDC). I'ouch the red 
probe to the positive (+) side of the cell and touch the black probe to the 
negative (-) side of the cell. .\s shown in Figure 4-26, good cells read 3.2 
to 3.85 volts. Weak cells read 2.3 to 3. 1 volts. Any cell below 2.3 volts is 
considered dead. 



nt 




Figure 4-26 Good lithium cells read 3.2 to 3.85 volts. 
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It’s very iini)ortanl to replace weak cells without delay. If the cell 
should leak, the battery^ acid could seriously damage the logic board. 
Instead of an easy repair, youMl be faced with quite a mess. The shelf life 
of a lithium cell is much longer than the in-service life, so spares can be 
kept on hand. Vendors of exact replacement lithium cells are listed in 
Appendix B. 

Jumper Cables 

So your Macintosh ll/IIx/Ilfx is down, you don’t have any lithium cells 
on hand, and whatever you’ve got to do, had to be done yesterday. No 
problem. In an emergency, you can jump start the com|)uter the same 
way you jump start a car. Figure 4-27 shows exactly how to do it. Table 
4-2 provides a parts list. I:^ver)4hing you need can be purchased for just 
a few dollars at the local Radio Shack. 



Table 4-2. Parts List for Figure 4-27 



Quantity 


Description 


Radio Shack 


1991 Catalog Price 


2 


A A cells 


23-468 


0.29 ea 


1 


Battery box 


270-382 


1.19 ea. 


1 


Battery sna|) 


270-325 


1.19pkg/5 


1 


.lumper cables 


278-1157 


3.99 pkg/8 



The bent paper clip shown in the diagram is not absolutely necessary^ 
but (he extension it provides makes it easier to work in tight quarters. 
Also, note that it’s not necessary to cli[) the red jumper cable to pin 15 on 
the power supply connector. All you have to do is tap pin 15. Once the 
computer starts, (aiul it should start immediately) you can remove the 
jumper cables altogether, the same as when jumping a car battery^ 



Power Supply Service 

The only exception to diat is when bench servicing the power supply. To 
run either power supply (part number 699-0389, Astcc or Sony), apart 
from the computer, the AC power cord has to be plugged in and the 
jumper cables have to remain connected. Table 4-3 provides pinouts, 
signal descriptions, and actual supply voltages. Both supplies are rated 
156 watts, peak load. 
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Figure 4-27 In an emergency, you can jump start a Macintosh ll/llx/llfx the same way you 
jump start a car with a dead battery. 



To test the supply, turn on your DMM and set it to read direct-current 
volts (VDC). Clip I he l>lack prohe (-) to the power supply cabinet, and 
touch the red probe (+) to each of I he pins on the power supply connec- 
tor, one at a time. If any of the voltages given in Table 4-3 are missing or 
wfiy otit of range, then the supply is at fault. Sending it out for repair will 
save you approximately 50% over the cost of a power supply swap. 
Check Appendix B for a list of service providers that specialize in power 
supply repairs. 
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Table 4-3. MaciiUosh II/llx\Illx Power Supply Voltages 



Pin 


Signal 


.\etiial 


1 


+ 12V 


1 1.50 V 10 12.80 V 


2 


+5V 


4.90V (o 5.20V 


3 


+5V 


4.90V to 5.20V 


4 


+5V 


4.60V to 5.20V 


5 


+5V 


4.60V to 5.20V 


6 


+5V 


4.60V to 5.20V 


7 


(;.\D 


(hound 


8 


(;.\D 


(Toiind 


9 


CND 


(hound 


10 


GND 


(h'ouml 


11 


GND 


(hound 


12 


GND 


(hound 


13 


NC 


No coniiertion 


14 


-12V 


-13.40V to- 10.80V 


15 


/PFW 


Power lailiin' warning 



Problems with the Real-Time Clock 

Tlio second cell in the lithiuni battery, Bl, powers the real-time clock 
chip and the parameter random access memory (PRAM) chip, where 
control panel settings are stored. The load on Bl is less than the load on 
B2, so provided that the two cells are always changed in |>airs, and pro- 
vided that both r<‘placement cells an', ecpially fresh, B2 shoidd always fail 
before Bl. To test and replace B2, follow the [)rocedure given above for 
Bl. If eith<M* cell (Bl or B2) tests weak or bad, then replace them both. 



SCSI Problems 

When an original Macintosh II fails to recognize any small computer sys- 
tem interface (SCSI) device attached to the external SCSI |)ort, and the 
devices in (|uestion are known to be in good working order because they 
work fine on other Macs and the SCSI bus is correctly terminated, then 
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llie iroiihlc is most likely wiili fuse FI (lA. siihiniiiiature, fast acting), 
wliirli is located next to the internal hard drive connectors, as shown in 
Figure 4-28. 




F1 



Figure 4-28 When an original Macintosh II fails to recognize any small computer system 
interface (SCSI) device attached to the external SCSI port, and the devices in question are 
known to be in good working order because they work fine on other Macs, then the trouble Is 
most likely with fuse F1. 

To test h i, shut down and turn off the computer. Remove the lid and 
the drive bay, as described in previous sections, rurn on your digital 
multimeter (DMM) and set it to the kilo-ohms (kfi) scale. Touch the red 
probe to one side of the fuse and touch the black prol)e to the other side 
of the fuse. A good fus(^ will read 0.00 to 0.01 Q, depending on the sen- 
sitivity of the meter and the resistance of tla^ test probes, as shown in 
Figure 4-20. Rad fuses generally read O.L (overload) or give a very high 
reading. 

If the fuse is bad, replace it (or have it re|)laced) and everything 
should l)e fine. Whether you do the work yourself or have it done by 
som(U)iie (Tse, you'll still save big money over the cost of a board swap. 
Service providers and vendors of exact replacement fuses are listed in 
Appendix R. 
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Solder type: 
LiUelfuse® 
Pico 
lA 

suhminiatnre 
fast acting 




Figure 4-29 A good fuse will read 0.00 to 0.01 n, depending on the sensitivity of the meter 
and the resistance of the test probes. 

ADB Problems 

When an original Maciniosli II fails to irrognize any Apple desktop hiis 
(.ADB) device attached to the e.xiernal ADB |)oris, and the devices in 
question are known to he in good working order l)ecanse they work fine 
on other Macs, then the trouble is most likely with fuse V2 (1 A, sulomin- 
iature, last acting), which is locatc<l iKdiind the ADB connectors, as 
shown in Figure 4-30. 
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Figure 4-30 When an original Macintosh II fails to recognize any ADB device attached to the 
external ADB ports, and the devices in question are known to be in good working order 
because they work fine on other Macs, then the trouble Is most likely with fuse F2. 

"fo lest 1*2. siml down and Inrn olT ihe eoni|)nler. Heniove the lid and 
the drive hay, as described in previous sections. Turn on yonr difiilal 
imdtiineter (DMM) and set it lo the kilo-ohms (kQ) scale. 1 onch the red 
|)robe to one side of the fn.se and lonch the black probe to the other side 
of the fn.se. A good fuse will read 0.00 to 0.0 1 Q.. depending on the sen- 
sitivity of the meter and the resistance of the test probes, as shown in 
Figure 4-29. Bad fuses generally nuid O.L (overload) or give a very high 
reading. 

If the fuse is bad, replace it (or have it rephu’cd) ami everything 
should be fine. Whether yon do the work yotirself or have it done by 
someone el.se, yondl save big money over the cost of a board swap. Ser- 
vice |)roviders and vendors of exact replacement fn.ses are listed in .\p- 
pendix B. 

Other Problems 

Althongh blown fuses and weak l)aiteries are tin' most coinmoii prob- 
lems, filter networks, gate arrays, integrated circuits (ICs), and surface 
mount devices (SMI)s) fail as well. The cost and complexity of the et|iii|)- 
ment needed lo diagnose and .service the.se failures far exceeds the cost of 
professional repairs. If blown fuses and weak batteries are not yonr 
problem, then yon can still .save big money l>y sending yonr board out for 
service. The shops listed in Ap|)endix B hav-e the (‘xpericmce. the tools, 
and the service literatim' net'ded to do the job. Hegardless of what the 
problem may l)e, then'’s no need to shell out big bucks for a hoard swap, 
unless that’s what t*o// want to ilo. 
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Take-Apart Procedure for the Macintosh llcx/llci 

Always start the Macintosh Ilcx/IIci take-apart procedure by grounding 
yourself. To ground yourself, verify that the computer is turned off but 
plugged in, then touch any unpaintcd piece of metal at the back of the 
computer. On this model, the shiny metal shells of the disk drive, hard 
drive, and external monitor connectors arc all suitable grounding spots. 

Next, disconnect the AC power cable from the wall outlet, and from 
the computer. Safety requires that both ends of the power cable be dis- 
connected. Simply choosing Shut Down (from the Special menu) is not 
enough. 

Next, disconnect the keyboard, monitor, mouse, printer, and all other 
peripheral cables. When all of the cables arc disconnected, reach for a #1 
Phillips-head screwdriver, and set u[) a container for holding small parts. 

11ie lid of the Macintosh llcx/llci CPU is fastened by a single #1 
Phillips-head screw. As suggested in Figure 4-31, the screw is located at 
the top center of the rear panel. Remove the screw, and put it in the parts 
container. 




Figure 4-31 The lid of the Macintosh llcx/llci CPU is fastened by a single #1 Phillips-head 
screw. 



The back edge of the top cover or lid is further secured by tw'O lid 
latches. Pulling (not pushing) the latches releases the back edge of the 
lid, but not the front edge. To release the front edge, carefully rotate the 
lid about 15“ and then lift the lid up and away. 

Figure 4-32 Identifies the various subassemblies inside the Macintosh 
llcx/ci. 
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ponm SUPPLY 




POlYL/i SI ’PPLY u rat 



UtSK DHU E MOVMINC 
Blt\CKt:r SCREU 



HAPI) Dim'E 
DA TA CABLE 



HAHD DtmE 
ponm CABLE 



DISK' Dim E sun WTt.W 
BIL\CKICrS.\AP 



:l5^ diskdrive 

(UNDER HARD DRIVE) 



HARD DRIVE MOUNTING 
BH\CKt:r HANDLE 



CLOCK BAriERY 
(ON LOGIC BOARD) 

DISK DRIVE MOUNTING 
BILUKtrr 



LID LID LID 

HINGE HINGE HINGE 



NUBUS CARD (OPTIONAL on lid) 



M)mS: 



/. This diagram applies !o ihe Macintosh Hex, and llci. Shut Doom and 
disconnect the AC poirer cord before removing components. 

2. To remove a IMnUns card, pail straight up. 

3. To remove the pouer .supply^ reach betiveen the poiver supply and the 
logic board, press the poiver supply latch and lift the power .aipply straight up. 

4. To remove the hard drive, remove the poiver supply, unplug the hard drive 
data cable from the hard drive, pinch the hard drive power cable connector 
and pull up to unplug the hanl drive power cable from the logic boanl, grip 
the handles on the hard drive mounting bracket and lift stmight up. 

5 . To remove the disk drive, remove the power .supply and the hard drive, 
unplug the disk drive data cable from the disk drive, remove the disk drive 
bracket .screw, unsnap the disk-drive bracket from the right .side of the cabinet, 
slide the bracket backwards l/2-inch, and lift it straight up. 



Figure 4-32 Inside the Macintosh llcx/lici. 



112 



Macintosh 1 1 Repair and Upgrade Secrets 



Additional disassembly instructions are given in context, in die sec- 
tions and chapters that follow. Takc-apart instructions for the Macintosh 
Ilsi are given later in this chapter. 

Macintosh llcx-to-llci Logic Board Upgrades 

A Macintosh llcx-to-llci upgrade consists of a llci logic board pre-in- 
stalled into a llci cabinet bottom. The existing disk drive, hard drive, 
power supply and NuBus card(s) are removed from the Ilex and trans- 
ferred to the new unit. Taster 80-nanosecond SIMMs must be installed 
into the llci as well. I lerc’s the complete procedure: 

1. Shut down, disconnect the AC power cord from the wall outlet 
and remove the computer’s lid. I ollow the take-apart procedure 
for the Macintosh Ih^x/llci given earlier in this chapter. 

2. Remove the power supply. Reach between the power sup[)ly and 
the logic board, press the power supply latch toward the front of 
the Ilex cabinet and lift the |K)wer sup[)ly straight up. Note that it 
slides out on two metal rails. Transfer the power su|)pl\^to the llci 
cabinet. 

3. Remove the hard drive. Unplug the hard drive data cable from 
the logic board. Pinch the hard drive |)ower cable connector and 
pull up to un|)lug the hard drive power cable from the logic 
board. Grip the handles on the hard drive mounting bracket and 
lift the hard drive straight up. Put the hard drive aside. 

4. Remove the disk drive. Unplug the disk drive data cable from the 
logic board. Remove the disk drive bracket screw. Unsnap the 
disk drive bracket from the right side of the caltinet. slide the 
bracket backward one-half inch, and lift it straight up. Transfer 
(he disk drive to the llci. 

5. Transfer the hard drive to the llci. 

6. Transfer any NuBus cards to the llci. 

7. Install 80-nanosecond (or faster) SIMMs into the llci logic board. 
Tor the llci’s built-in video to work, install 80-nanosecoml (or 
faster) SIMMs in bank A. 

8. Transfer the lid and the lid screw to the llci. 

0. Transfer the monitor, keyboard, mouse, [)rinter, and modem to 
the llci. 

10. Plug everything in, (hen transfer the AG power cord to the llci. 
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Tlie Macintosh llcx-to-llci logic board upgrade includes a faster 25 
MHz MC68030 CPU, a faster 25 MHz MC68882 noaiing-point process- 
ing unit (I^TU), and a 120-pin connector to accoinniodate high-speed 
random access memory (RAM) cache cards. It should be noted that the 
original llci cache cards haven’t worked out very well. The current prob- 
lems may or may not 1)C wajrked out over a period of time. 

The llci logic board also includes 512K of read only memory (ROM) 
installed on a single inline memory module (SIMM). The Ilex has 256K 
of ROM soldered to the logic board and empty SIMM socket for ROM 
expansion. The SIMM sockets suggest that future Mac ROMs may con- 
tain a different operating system. If so, upgrading to the new operating 
system would simply be a matter of plugging in a new SIMM. 

Component-Level Repairs 

Some people might be inclined to buy Macintosh Ilcx-to-IIci logic board 
upgrades when their original logic board malfunctions. Thar’s great if 
you’ve been lusting for a llci upgrade anyway, but a more reasonable 
alternative is to fix the logic board you’ve already got. This section de- 
scribes cormnon failures and suggests things that you can do (or arrange 
to have done) to save thousands of dollars over the cost of a complete 
board swap. 



Power-On Problems 

Apple Computer uses two power supplies in the Macintosh Ilex and die 
Macintosh llci. One is made by Astec and the other is made by General 
Ulectric. The Apple part number for either supply is 661-0467. Both are 
rated 108 w atts, peak load. Taljle 4-4 provides pinouts, signal descrip- 
tions, and actual supply voltages. 

Unlike the Macintosh Il/llx/llfx, voltage for the power-on circuit is 
provided by the +5V.TRKL line (pin 10). The lithium cell on the Hex/ 
llci logic board runs the clock. Consiiquently, power-on problems are 
usually related to built-in protection circuits. If the inrush current on 
pow-er u[) exceeds 108 watts, the power supply kicks off. The usual fix is 
to remove one or more power-hungry NuBus cards, install lower-powder 
CMOS SIMMs, and/or install a low er-powder hard drive. Another alterna- 
tive is to replace the 108-wdatt OEM powder supply w ith an after-market 
150-W'’att model. Check Appendix B for a list of vendors wlio sell after- 
market powder supplies. 



114 



Macintosh // Repair and Upgrade Secrets 



Table 4-4. Macintosh Ilcx/llci Power Supply Voltages 



Pin 


Signal 


Actual 


1 


+12V 


11.5V to 12.8V 


2 


+5V 


4.9V to 5.2V 


'3 


+5V 


4.9V to 5.2V 


4 


+5V 


4.9V (0 5.2V 


5 


GND 


Ground 


6 


GND 


Ground 


7 


GND 


Ground 


8 


-12V 


-13.2V (o -10.8V 


9 


/PFW 


Power failure warning 


10 


+5V.3’UKL 


Plu.s five-volt trickle 



The cause of a less common power-on problem remains somewhat of a 
mystery^ In cases where stock configuration (not heavily loaded) Ilcx/llci 
computers, particularly those equipped with Astec power sujjplies, fail to 
start, removing and reseating the supply wdll often solve the problem. 
Disconnecting the AC power cord and letting the computer sit for a while 
also seems to w^ork. 

Problems with the Real-Time Clock 

As showai in Figure 4-32, the clock battery on a llcx/ci is mounted on the 
logic board under the drive area. To get at the l>attery box, the power 
supply, the disk drive, and the hard drive all have to be removed. Details 
are given in the llcx-to-llci upgrade section. The cell inside the battciy 
box is marked TL 51 12, 1/2 AA, Tadiran 3.6V, lithium, inorganic. To 
test the cell, refer to Figure 4-26 and follow the procedure given earlier 
for testing B2 on the Macintosh 11/llx/llfx. Replacement cells can be or- 
dered from the vendors listed in Appendix R. 

Take-Apart Procedure for the Macintosh llsi 

Alw ays start the Macintosh llsi take-apart procedure by grounding your- 
self. To ground yourself, verify that the computer is turned off but 
plugged in, then touch any unpainted piece of metal at the back of the 
computer. On this model, the shiny metal shells of the disk drive, hard 
drive, and external monitor connectors are all suitable grounding spots. 
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Next, disconnect the AC power cable from the wail outlet and from the 
computer. Safety requires that both ends of the power cable be discon- 
nected. Simply choosing Shut Down (from the Special menu) is not 
enough. 

Next, disconnect the keyboard, microphone, monitor, mouse, printer, 
and all other peripheral cables. When all of the cables are disconnected, 
reach for a #1 Phillips-head screwdriver, and set up a container for hold- 
ing small parts. 

The lid or cabinet top of the Macintosh llsi CPU is fastened by a single 
#1 Phillips-head screw. As suggested in Figure 4-33, the screw is located 
at the top left of the rear panel. Remove the screw, and put it in the parts 
container. 




Figure 4-33 The lid or cabinet top of the Macintosh llsi CPU is fastened by a single #1 

Phillips-head screw. 

The cabinet top is further secured along the left and right sides by 
a tongue-and-groove design. To remove the lid, place your thumbs on 
the thumb rests built into tlie rear panel and pry up tlie lid latches with 
bent index fingers. Lifting the latches releases the back edge of the lid, 
but not the front edge. To release the front edge, grip the sides and lift 
straight up. 

To remove the power supply, pull on the power supply latch, lift the 
front of the power supply just enough to clear the latch, then press in the 
two power supply springs at the back of the power supply and continue 
lifting. When the latch and the two springs are released, the power sup- 
ply will lift right out. 

Figure 4-34 Identifies the various subassemblies inside the Macintosh 
llsi. 
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DISK man: 
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tWACKirr 
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/. this (tiaffmin (tpptivs to the Maciftlosh It si. Shut thuen and 
disconnect the A(' petcer cord before removing components. 

2. To remove the poirer snppty, putt on the potver snpptv tntch, tift the 
front of the power snpptv just enough to ctenr the tntch, then press in 
the two power snppty springs at the bock of the power snpptv and 
contimte lifting. U'hen the latch and the two springs are released, the 
power supply will lift right out. 

3. To remove the hard drive, unplug the hard drive data catde from 
the hard drive, unplug the hard drive poiver cable from the hard drive, 
spread the handles on the hard drive mounting bracket and lift the 
drive straight up. 

*/. 'To remove the disk driven unplug the disk dr ive data atble from the 
dUk drire, spr ead the hrrrnttes on the disk dr iie mourrting bracket 
artd lift the dr it'e straight up. 



Figure 4-34 Inside the Macintosh llsi. 
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To mnovo ihe hard drive, uiipliig (he hard drive data eahle from (lie 
hard drive, unplug (he hard drive power cable from the hard drive, 
spread (he handles on (he hard drive monn(ing l)racke(. and lif( (he drive 
siraiglu uj). 

10 rcMiiove (he disk drive, imping (he disk drive data cahle from (he 
disk drive, spread (he handles on the disk drive moimtiiig l)racke(, and 
lif( (he driv(! s(raigh( up. 

A<ldi(ional tlisassiMiihly ins(rnc(ions are given in context, in the sec- 
tions and chapters dial follow. 



Error Sounds Common to All Models 

All models of (he Ma<‘in(osh II make a distincl chiming sound on startup. 
The chime indicates (hat lln^ power/on signal has heen received. Imme- 
diately after chiming, (he com|)uter runs si'veral diagnostic tests con- 
tained in read-onlv memory (ROM). If all tests pass, raster comes up on 
the monitor, and a (loppy-disk icon with a blinking (|nestion mark is 
displayed. Immediately alnn* (hat, (he computer looks for a s(ari-ii|) 
disk. First ii checks lor a s(ar(-n|) disk in (he floppy drive(s). If no start- 
up (*lop[)y disk is found, (hen it looks for a hard drive on (he SCSI bus 
with identilication number zno (ID = 0). If none is (bund or if (he hard 
drive fails to contain system software, (hen it looks for a SCSI hard drive 
with identification numlier six. If none is found or if the hard drive fails 
to contain system software, (hen it looks (or a SCSI hard drive with iden- 
tification numlier five. 11ie process continues until SCSI ID = 4, ID = 3, 
ID = 2. and ID = 1 have all been checked, in ilescendim^ order. 

As .soon as a suitable start-up disk is found, (he com[niter runs the 
fdnd(‘r and/or the program(s) previously selected in the Idmler’s Set 
Startup dialog box. (d hc^ Set Startup dialog box is chosen Irom Spi‘cial 
menu.) If no stail-up disk is found, the coin|)uter continues to |)oll the 
disk drives and continues to display the (loppy disk icon with a blinking 
<|uestion mark (siigg<\siing "‘(ait a disk forme?"). If you insert anything 
other than a start-uj) <lisk, the disk is immediiitely kicked out, and the 
blinking (|uestion mark is momentarily r(‘|)la<*(*d by an *'X” (suggesting 
incorrect). 

When the diagnostic tests (ail, the start-u[) chime is follow(‘d by adili- 
tional chimes called error sounds. There an‘ generally three parts to the 
error .sound, d he first part is always the start-u|) chime. The .second part 
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is either a chord, a high-[)itched note, or the same liigh-pitched note 
followed by an even higher-pitched note. The third part is usually a do- 
do-da-da melody. Table 4-5 summarizes the error sounds and shows 
what they mean. 

Table 4-5. Error-Sound Information 



1st Part 


2imI Purt 


3rd Part 


Problem found in: 


Startup chime 


none 


noiH‘ 


no probloni foiiii<l 


Startup chime 


chord or none 


do do da da 


Initial check 


Startufi cliime 


high 


do do da da 


RAM 1 (Bank A) 


Startup chime 


high higher 


do do da da 


RAM 2 (Rank B) 



Initial check sequence errors are often caused by tape l)ackup drives 
and older SCSI liard drives. Some drives need to be on, even when they 
are not being used, or they drag the whole bus down: ^chime, chord (or 
none), do do da da,” no raster. The solution is to switch on the drive and 
restart the computer. If the drive is already on, it may have gone bad. 
Unplug the computer's power cord from the wall outlet, disconnect the 
external SCSI cable from the back of the CPU, reconnect the com|)utcr’s 
power cord, and Iry again. If the computer restarts, the problem is in one 
of die external SCSI devices. Check Chapter 9 for further information. If 
the computer still doesn’t start, then the problem may be in the intenial 
hard drive. Unplug the computer’s power cord from the wall outlet, open 
the computer’s lid, disconnect the hard drive’s [lower and data cables, 
close the lid, reconnect the computer’s power cord and trj* again. If you 
get the normal startup chime and see the floppy disk icon with a blinking 
question mark, the prolilem is definitely related to the internal hard 
drive. Check Chapter 9 for further infonnation. 

RAM 1 errors indicate a problem with the SIMMs in Bank A. RAM 2 
eiTors indicate a problem with the SIMMs in Bank B. Sometimes the 
cause is a faulty SIMM, or due to incorrectly installed SIMMs. SIMM 
upgrades ai*e covered in Chapter 6. 

Other times the cause is an intermittent SIMM socket. The white 
SIMM sockets used in newer models of the Macintosh II have been more 
troublesome than black SIMM sockets used in older models. To coirect 
the problem, swapping and/or reseating the SIMMs. If that doesn’t 
work, remove the SIMMs and look inside the sockets for contacts that 
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may be spread further apart than the others. Tighten any that you find. 
If that doesn’t work, the suspected socket or sockets will have to be re- 
placed. Check Appendix B for a list of service providers that specialize in 
logic board repairs. Replacing bad soc.kets is a lot cheaper than replacing 
the whole board — almost a whole board cheaper! 

That’s it for CPU maintenance. Next we ll look at Macintosh II Video 
Cards and video Ry\M upgrades. 



5 



VRAM— Video 
Card Upgrades 



1 his chapter shows how to upgrade the original Macintosh 1 1 Video 
Cai’ds (Vom 4 l)ils to 8 bits and shows how to upgrade the latest Mac- 
intosh Display Cards IVoin 8 hits to 24 bits. Connector pinouts and cable 
diagrams are given, including pinouts for making a video cable com- 
patible with standards set by the National 1"elevision Standards Com- 
mittee (NTSC). With this cable and readily availaltle Video Card Utility 
solWare, you can connect a Macintosh II directly to most \4deo cassette 
recorders (VClIs), and view the computer display on a standard (US) 
television set. 



One-Bit Video 

Older models of the Maciinosh (128K, Lisa, XL, 5 I2K, 512Ke, Plus, SE, 
SE/30, and Classic), have built-in one-binar\^ digit (one-bit) video cir- 
cuitry. One-bit video means that each pLxel on the computer display is 
controlled by a single binary digit. 1 he pnd'ix ‘dji” implies two objects 
which arc generally opposites. By definition, bi-nary digits can only be 
Is or Os. fhey can’t be anything else. 
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When the binary digit assigned to a certain screen coordinate is an 0, 
the corresponding pixel is illuininaied. When the binary^ digit assigned to 
that same coordinate is a 1, the corresponding pixel is not eliminated. 
With a while-phosphor CRT, that allows only two (‘.olor choices, black or 
white, as showm in Table 5-1. 

Table 5-1. One-Rit Video 

1-Bit Binary Niiiiiber Color Number 

0 0 (White) 

1 1 (Black) 



Since the classic nine-inch display measures 512 X 342 pixels 
(175,104 total pixels), 175,104 bits are required to store the video infor- 
mation. With eight bits to the byte, that works out to 21,888 bytes of 
random access memor)’ (RAM) or roughly 21 K (21,888 -s- 1024). On the 
128K, 51 2K, 512Ke, Plus, SE, SE/30, and Mac Classic, that amount has 
to be subtracted from the total available memory, leaving that much less 
for application software. 



Four-Bit Video 

riie Macintosli II, llx, Ilex, and llfx do not have l)uilt-in video cireuilr\'. 
Instead, they require a NnBiis-conipatiltlc video card. Without one, you 
can’t connect a monitor! Model ninnher M0211, the original Apple 
Macintosh II V'ideo Card, is a four-bit model. Four bits per pixel allows 
up to 16 color or 16 gray choices, as shown in 1'able 5-2. 

Table 5-2. Four-Bit Video 

4-Bit Nuinher Color/Gray Number 

0000 0 

0001 1 

0010 2 

0011 .3 

0100 4 

0101 5 



(continued) 
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4-Bit Number Color/Cray Number (continued) 



0110 


6 


0111 


7 


1000 


8 


1001 


9 


1010 


10 


1011 


11 


1100 


12 


1101 


13 


1110 


14 


1111 


15 



Since the standard Mac II display measures 640 X 480 pixels 
(307,200 total pixels), 307,200 x 4 bits per pixel (1,228,800 total bits) 
are required to store the four-bit video information. With eight bits to 
the byte, that works out to 153,600 bytes of random-access memory 
(RAM) or rouglily 149K (153,600 1024) — 21K more than the total 

meniorj' available on the 128K Macintosh. To supply it, eight D41264C 
dual-ported \4deo random-access memory (VRAM) chips totalling 256K 
are soldered right on the Macmtosh II Video Card. In addition, eight 
empty chip sockets are provided for fimther expansion. Expanding the 
card is covered later in this chapter. 



Relative Brightness— Intensity 

Part of the extra VRAM (256K - 149K = 107K) on the Macintosh II 
Video Card stores relative brightness or intensity infonnation. With one- 
bit video, pixels can only be 100% on or 100% off. With four-bit video, 
individual pixels can also be dimmed and brightened. The brightness 
level of each pixel in the display is stored in part of the extra VRAM. 



Color Saturation 

Another part of the extra VRAM (256K - 149K = 107K) on tlie Macin- 
tosh 11 Video Card stores color-saturaton infonnation. With one-bit 
video, pixels £u*e always 100% white or 100% black. Gray patterns can 
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1h‘ simulated hy ahenuiting black and while |)ixels over an area (a pro- 
cess called dillierin;^), bnl individual gray pixels are not su[)porled. For 
an example o{‘ one-bil gray paiierns view Color FPC’s (hay bars test 
pattern ihrongli a magnilVing glass. 

Willi ronr-bit vid(‘o, color pixels can also be lightened and darkened 
relative to each other. As explained in Chapter 3, each color pixel is ilhi- 
minaled by ihree s<‘|)arale electron beams — one for the red phosphor, 
one lor die green phosphor, and one (or bine phosjihor. A light -green 
|)ixei is less saturated with color than a flark-green pixel. 

(iray |)L\els are lightened and darkened in similar fashion. So not 
only does four-bit video allow 1() colors (lines) or 16 gray scales, but it 
also iillows for different pixel intensities and for dilTereni color (or gray) 
saturations. 

Eight-Bit Video 

Model number Mr)640, the Ap|>le Macintosh II Extended V ideo Card, 
has sixteen D41264C V HAM chips soldered on the card. Sixteen VRAM 
chips [Hovide 512K of video memory — equal to the total memory avail- 
able on the 512K Macintosh. With 512K of video memory, eight bits are 
assigned per pixeb allowing up to 2e56 color or 256 gray choices (one or 
the other, not both at the. same time), as shown in Table 5-3. 

Table 5-3. Eight-Bit Video 



3-Bit Number 


(]oIor/Cray 

Number 


8-Bi< Number 


("o lor/Cray 
Numlier 


0 


0 


10000000 


128 


1 


1 


10000001 


129 


10 


2 


10000010 


130 


11 


3 


1000001 1 


131 


100 


-f 


10000100 


132 


101 


5 


10000101 


133 


1 10 


f) 


10000110 


134 


11 1 


7 


1000011 1 


1.3.3 


1000 


3 


10001000 


136 



(continued) 
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(vontinuod) 



Numher 


(]olor/Oay 

Number 


8-mt .N'liilibcr 


Color/C 

Numbei 


1001 


0 


10001001 


137 


1010 


10 


10001010 


138 


1011 


1 1 


1000101 1 


130 


1 100 


12 


10001 100 


140 


1101 


i;i 


10001 101 


I4l 


1110 


14 


10001 1 10 


142 


1 1 1 1 


13 


100011 1 1 


143 


10000 


U) 


10010000 


144 


10001 


17 


10010001 


145 


10010 


18 


10010010 


140 


1001 1 


10 


1001001 1 


147 


10100 


20 


10010100 


148 


10101 


21 


10010101 


140 


101 10 


22 


10010110 


150 


101 1 1 


28 


1001011 1 


151 


1 1000 


24 


10011000 


152 


1 1001 


23 


10011001 


133 


11010 


2() 


1001 1010 


154 


1 101 1 


27 


1001 1011 


153 


11100 


28 


10011100 


130 


1 1 101 


20 


10011 101 


157 


11110 


80 


10011110 


158 


11111 


81 


10011111 


150 


100000 


82 


10100000 


100 


100001 


38 


10100001 


161 


100010 


84 


10100010 


102 


10001 1 


35 


1010001 1 


163 


100100 


3() 


10100100 


164 


100101 


37 


10100101 


165 


100110 


38 


101001 10 


166 



(nmtintted) 
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(continued) 



8-Bh Number 


Color/Gray 

Number 


8-Bil Number 


Color/Gray 

Number 


loom 


39 


10100111 


167 


101000 


40 


10101000 


168 


101001 


41 


10101001 


169 


101010 


42 


10101010 


170 


101011 


43 


10101011 


171 


101100 


44 


10101100 


172 


101101 


45 


10101101 


173 


101110 


46 


10101110 


174 


101111 


47 


10101111 


175 


110000 


48 


10110000 


176 


110001 


49 


10110001 


177 


110010 


50 


10110010 


178 


110011 


51 


10110011 


179 


110100 


52 


10110100 


180 


110101 


53 


10110101 


181 


110110 


54 


10110110 


182 


110111 


55 


10110111 


183 


111000 


56 


10111000 


184 


111001 


57 


10111001 


185 


111010 


58 


10111010 


186 


111011 


59 


10111011 


187 


111100 


60 


10111100 


188 


111101 


61 


10111101 


189 


111110 


62 


10111110 


190 


111111 


63 


10111111 


191 


1000000 


64 


11000000 


192 


1000001 


65 


11000001 


193 


1000010 


66 


11000010 


194 


1000011 


67 


11000011 


195 


1000100 


68 


11000100 


196 
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(vontimted) 



8-Bii Niiiiiber 


Col or/C r4iy 
Nmiiher 


8-BU Niimbcr 


Color/Oay 

Niiniber 


1 ()()() 101 


60 


1 1000101 


197 


10001 10 


70 


1 10001 10 


198 


1000111 


71 


1 10001 1 1 


199 


1001000 


72 


1 1001000 


200 


1001001 


73 


1 100 1001 


201 


1001010 


74 


1 1001010 


202 


1001011 


75 


1100101 1 


203 


1001100 


76 


11001 100 


204 


1001101 


77 


11001 101 


205 


1001110 


78 


11001110 


206 


1001111 


70 


noon 11 


207 


1010000 


80 


11010000 


208 


1010001 


81 


11010001 


209 


1010010 


82 


1101 00 10 


210 


101001 1 


83 


1 101001 1 


21 1 


1010100 


84 


11010100 


212 


1010101 


85 


11010101 


213 


lOIOllO 


8() 


11010110 


214 


1010111 


87 


11010111 


215 


1011000 


88 


1 1011000 


216 


1011001 


80 


1 1011001 


217 


1011010 


00 


1 1011010 


218 


101 101 1 


01 


11011011 


219 


101 1 100 


02 


11011100 


220 


1011101 


03 


1 101 1 101 


221 


1011110 


04 


11011110 


222 


1011111 


05 


11011111 


223 


1100000 


96 


1 1 100000 


224 


1 100001 


97 


11100001 


225 


1100010 


98 


1 1 100010 


22() 
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(continued) 



8-Bit Niiinlier 


Color/Gray 

Nuinher 


8-Bi( Nuinher 


Golor/Gray 

Number 


1100011 


99 


11100011 


227 


1 100100 


100 


11100100 


228 


1100101 


101 


11100101 


229 


1100110 


102 


111001 10 


230 


1100111 


103 


11100111 


231 


1101000 


104 


11101000 


232 


1 101001 


105 


1 1 101001 


233 


1101010 


106 


11101010 


234 


1101011 


107 


11101011 


235 


1101100 


108 


11101100 


236 


1101101 


109 


11101101 


237 


1101110 


no 


11101110 


238 


1101111 


111 


11101111 


239 


1110000 


1 12 


11110000 


240 


1110001 


113 


11 1 10001 


241 


1110010 


114 


11110010 


242 


1110011 


115 


1 moon 


243 


1110100 


116 


11110100 


244 


1110101 


117 


1 1 1 10101 


245 


mono 


118 


11110110 


246 


1110111 


119 


11110111 


247 


1111000 


120 


11111000 


248 


1111001 


121 


11 111001 


249 


1111010 


122 


11111010 


250 


1111011 


123 


11111011 


251 


1111100 


124 


11111100 


252 


1111101 


125 


11111101 


253 


1111110 


126 


11111110 


254 


1111111 


127 


11111111 


255 
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24-Bit Video 

Tables 5-1 to 5-3 iiulicatc that the number of bits is exponentially re- 
lated to the number of colors: 1 bit = 2 colors, 4 bits = 16 colors, 8 bits 
= 256 colors, etc. Mathematically this relationship is expressed as: 
2^nnmber of bits = number of colors. So how many color choices does a 
24-bit Macintosh Dis|)lay Card offer? The answer, is 16,777,216 (2 to 
(he 24th power) or over 16.7 million choices, as indicated in Table 5-4. 



Table 5-4. 24-13it VidciO 



24-BU Number 


Color/Oay Number 


oooooooooooooooooooooooo 


0 


OOOOOOOOOOOOOOOOOOOOOOOl 


1 


OOOOOOOOOOOOOOOOOOOOOO 1 0 


2 


OOOOOOOOOOOOOOOOOOOOOO 1 1 


3 


OOOOOOOOOOOOOOOOOOOOO 1 00 


4 


000000000000000000000 1 0 1 


5 


0000000000000000000001 1 0 


6 


0000000000000000000001 1 1 


7 


00000000000000000000 1 000 


8 


iiiiiiiiiiiiimiiiiiooo 


16,777,208 


111111111111111111111001 


16,777,219 


1111111111 11 mill 111010 


16,777,210 


111111111111111111111011 


16,777,211 


111111111111111111111100 


16,777,212 


11 111111111111 II 11 11 1101 


16,777.213 


111 mill 111 1111 111 11110 


16,777,214 


mmmmmmmm 


16,777,215 



Exercise: At two lines {ter minute, how long would it take for a 
human typist to complete Tabic 5-4? Answer: A.ssiiming 40-hour 
work weeks and no vacations, it would take over 67 years! 
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Display Size Limitations 

It’s important to note that while 24-l)it video allows 16,777,216 color 
choices, it 's generally not |)ossible to display ail 16,777,216 colors at the 
same lime. Under present technology, there can only be one color to a 
pixel. At one color to a pixel, you would need a display measuring at least 
4096 X 4096 pixels (16,777,216 s<|uare pixels) to display all 16.7 mil- 
lion colors. .At 72 pixels per inch, that works out to 56.88 x 56.88 inches, 
or something measuring roughly 4.75 Icet wide X 4.75 feet high. Try 
fitting that on your desk! 

The Benefits of 24-Bit Video 

So if you can't see all 1 6,777,21 6 colors at one time, wliat good is 24-bit 
video? answer that (|uestion, consider the sky. Iteally look at it. The 
sky is not blue. It’s a thousand subtly different blues. At the same time, 
you seldom see green in the sky. Lven in something as spectacular as a 
suirset, it's doubtful that anything near 16,777,216 different colors can 
be seen, ddie ability to see 16.7 million colors at one time, no matter how 
often it’s claimed in product literature and repeated in magazine re- 
views, is a completely nu^aningless criteria. 



Near-Photographic Quality 

What is im|)ortant is the ability to display exactly the same hues and 
shades of blue that are seen in the sky. To do that, you need a huge num- 
ber of hues and shades to choose from. With 16.7 million colors in the 
palette, enough lines and shades an' available that skyscapes can be dis- 
[ilayed with near-|)hotogra|)hic (|uality. 

With only 256 colors in the palette, the jumjjs between hues and 
shades are gross, rather than subtle. Instead of a seamless transition 
from one blue to the next, changes are marked by clearly visible lines, 
riiis effect is called handing. 

With only 16 colors in the palette, skyscapes resemble cheap oil paint- 
ings. They look okay from far away, but from up close you can see where 
black pixels have been interspaced with the blue to simulate darker hues 
and sluules, a process called dithering. 
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Photographic Quality 

So what’s it going to take to get photographic quality? Thirty-two-hit 
video cards and 4.29 billion (2^32) color choices? No, What’s more 
important is smaller pixels. At 72 ppi, color swatches displayed on 
the screen can’t be any smaller than V?2 X V? 2 -inch square. The silver- 
halide crystals (the smallest elements) used in high-speed camera film 
are much smaller. l‘or photographic quality (comparable to 35rnm 
prints), we need pixels that are just as small as silver-halide ciystals. For 
lifelike quality, wx need pixels that are infinitely small, the same size as 
the smallest color changes that occur in nature. I' or now, infinitely small 
pixels pose a formidable teclmological challenge. 



True Grayscale and True Color 

Fo continue with the blue-sky example, the sky is not only blue, but it 
also has puffy w^hite clouds shadowed with light gray and dark gray and 
black. Eight-bit video cards allow 256 grays, or all of the grays that can 
be seen by human eyes (called true grayscale), or 256 colors (some of 
which could be grays), but eight-bit cards don’t allow 256 colors and 
256 grays to be chosen at the same time. As a result, eight-bit skyscapes 
look v^ery good, but they’re not breathtaking. 

Twenty-four-bit video cards allow 16.7-million colors, or all of the 
colors that can be seen by human eyes (called true color), and true 
grayscale (all 256 grays) to be chosen simultaneously. In reproducing 
something as complex as a skyscape, the ability to choose from the entire 
visible spectrum of grays and colors makes a noticeable difference. I1ie 
24-bit skyscape looks more like a 35mm slide projection than an eight - 
bit computer giaphic. 

The Drawbacks of 24-bit Video 

The triple drawbacks of 24-bit video are cost, speed, and storage require- 
ments. At the present time, 24-bit cards are considerably more expensive 
than 8-bit cards. Prices are expected to come down over a period of time. 

Tw^enty-four bit video is also much slower than eight-bit video. .lust 
as it takes longer for you and me to read aloud the 24-bit entries in 
"Fable 5-4, than it does to read aloud the 8-bit entries in Table 5-3, it 
takes longer for a Macintosh II to process 24-bit data than it does to 
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process 3-bil data. I low imicli longer varies from program to |)rogram 
and froii] comi)uter to com|>uter, but it’s generally (|uiie noticeable. 
Without a graphics coprocessor, redrawing a 24-bii display can lake sev- 
eral seconds. 

rweiity-four bit video files are also much larger than eight-bit files. 
The storage re(|uirements are greater, but file-com[)ression algorithms 
and the availability of increasingly larger hard drives at reasonable 
prices makes this less of |)roblem. 

VRAM Upgrades 

VR.\M is an acronym for video random-access memoiy . In ordin* to up- 
grade VRAM, you nee<l three pieces of information: 

• The model number of the video card to be upgraded, 

• The amount of VRAM currently installed on the card ami 

• The maximum amount of VRAM that can be installed on the card. 

Table 5-5 lists the various Apple-brand video cards and video card 
upgrades by model numl)er. Once you determine that the card you own 
can hold extra itiemoiy, it’s relatively simple to install the parts. 



Table 5-5. V ideo Card Model Numlxu* Information 



Model Number 


Description 


M021 1 


MaciiUosh II (4-Rit) Video Card 


M0213 


Macintosh II Video Card lOxpansion Kii 


M5640 


Macintosh 11 Kxtended (8-Bit) V ideo Card 


M0322 


Macintosh II (4-Bit) 1 ligh-ResoIntion Video Card 


M0324 


Macintosh 11 Hxtend(‘d (8-Bit) 1 ligh-Res. Video Card 


MO504 


Macintosh II I -Bit Vlonochrome Video Card 


M01l‘) 


Macintosh II Portrait Display V ideo Card 


MO2()0 


Ma(‘intosli II Two- Page Monochrome Video Card 


M0121I>A/A 


Ma(*intosh (8-Bit) Display Card 4.8 


M04l2LiyA 


Macintosh Dis[)lay Card V' RAM Kit 


M0507PA/A 


Macintosh (24-Bit) Display Card 8.24 


MO 122 


Macintosh (24-Bit) Display Card 8.24CC 


M()505Ll.A 


Macintosh Display Card DRAM Kit 
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Identifying Video Cards — Which Model? 

The easiest way to <letennine how miieh V RAM is installed on the video 
card installed in yoiir Mac is to choose the Control Panel desk accessoiw 
(DA) IVoin the A|>|)le menu and select tlie Monitors Control Panel device 
(CDPV). This process is shown in Figures 5-1 tuid 5-2. 



jU File Edit 
Rbout DRs... 



Suitcase 1 1 8§K 

CQlculator+ 
ColendarBook 
Chooser 



Control Panel 



Find File 
Instant K-10 
Key Caps 
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minitilRITER 
MockPrinter 
MockTerminal 
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Figure 5-1 Choose the Control Panel DA from the Apple menu. 
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Figure 5-2 Select the Monitors CDEV from the Control Panel. 
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Figure 5-3 The highest entry listed under "Characteristics of selected monitor:" reveals how 
much VRAM is installed. 

As shown in Figure 5-3, llic liighest entry listed under ^Characteris- 
tics of selected monitor:” reveals how much V^RAM is installed. If die 
highest entry is ^’Millions,'’ then you have a 24-bit card. If the highest 
entry is “256,” then you have an 8-bit card. If the highest entry is “16,” 
then you have a 4-bit card. If the only entry is “Black & White,” then you 
have a 1-bit card. 

Not all cards can be upgraded! One-bit cards can’t be upgraded at all 
— not even to four bits. Four-bit cards can only be upgraded to eight 
bits. Newer 8-bit cards can be upgraded to 24 bits but older 8-bit models 
cannot. To identify which type video card is currently installed in your 
Macintosh II, open the Monitors CDEV (version 4.0 or later) as shown 
in Figures 5-2 to 5-4 and click the Options. . . button. Widi Monitors 
CDEV version 4.0 or later, video card model identification is printed 
in the upper-left corner of the Ofitions. . . dialog box as shown in Fig- 
ure 5-4. 



ID- 



- Macintosh II Video Card 

|ii;' 1 


I »•! )l 


k, \ 


f Cancel ] 



Figure 5-4 With Monitors CDEV version 4.0 or later, video card identification is given in the 
upper-left corner of the Options... dialog box. 
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^Macintosh II Video CmiP indicalcs an original model. If die highest 
entry listed under "Characteristies of seleeted monitor:’’ is 16, then the 
card can easily be upgraded from four bits to eight bits. Complete details 
are given in the next section. If the highest entry listed under ‘'CharacHM'- 
istics of selected monitor:’* is 256, then the card has already been up- 
graded, or it was originally sold as an eight-bit ‘‘Macintosh II lixtended 
Video Card.” Either wtiy, no further com|)onent-level upgrades from 8 
bits to 24 bits are possible. 

^Mac II I ligh-HesoIntion Video Canl” indicates an improved model. 
The improvements have to do with monitor identification and NfSC 
compatibility. For the purposes of VlCWl upgrades, ^Mac II I ligh-Keso- 
lution Video Cards” are upgrailed the same as original ‘‘Macintosh II 
Video Cards.” If the highest entry listed under ''Characteristics of se- 
lected monitor:” is 16, then the card can easily be upgraded from four 
bits to eight bits. Complete details are given in the next .section. If the 
highest entry listed under "Characteristics of selected monitor:” is 256, 
then the card has already been upgraded, or it was originally .sold as an 
eight-bit "Macintosh II Extended I ligh-Resohition Video Card.” No fur- 
ther component-level upgrades from 8 bits to 24 bits are possible. 

"Macintosh Display Card” indicates yet another model. If the highest 
entry listed under "Characteristics of selected monitor:” is 25(), then the 
card can easily be upgraded from 8 bits to 24 bits. Complete details are 
given following the next .section. If the highest entry listed under "Char- 
acteristics of selected monitor:” is "Millions,” then the card has aln^ady 
been upgradinl. No further component-level upgrades are possible. 

.Note that it’s not necessary to nnnove the canl to determine what type 
it is and how much memory it has. 

Installing 4-Bit to 8-Bit Upgrades 

On tlie original (four-l)it) Macintosh II Video Card, and on later (four- 
bit) .Mac II High Hesoluiion V ideo Ciards, eight 1)41 264C VRAM chips 
are soldered right on the |)rinted circuit board (PCB) and eight 24-|)in 
chip sockets are provided for expansion. I o upgrade the card from four 
l)i(s to eight bits, all you have to do is |)lng in another eight D41264C 
V RAM chips. To meet OEM specifications, the additional chips must be 
rated 150 nanoseconds or faster. 
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The olTicial A[)ple Macintosh II Video Card Hxpansion Kit bears part 
number M0213, but generic D41264C V RAM chips can also be used. 
These work equally well, and usually cost less money. Check Appendix 13 
for a list of vendors. 

In addition, you need a #1 Pliillips-head screwdriver to remove the 
computer’s lid and a wrist grounding strap to prevent ESD. The use of a 
wrist grounding strap is covered in Cha|)ter I. With the assumption that 
youVe read the ESD |trecaulions given in Chapter 1, here’s the com|)lcle 
four-bit to eight-bit upgrade |)rocedure: 

1. Shut down the Macintosh II (if necessary), and wait 20 seconds. 

2. Unscrew the video cable from the back of the Macintosh II. 

3. Verify that the disk drives are empty. Unscrew the lid of the Mac- 
intosh II, presji the lid latches and carefully lift the lid u|), back and 
away as explained in Chapter 4. Do not rotate the lid a full 90°, or 
you may break the snaps. 

4. To prevent electrostatic discharge, |)ut on a wrist-grounding strap, 
as explained in Chapter 1 . If you proceed without a wrist strap, 
naturally occurring static electricity may tlamage the video <’ard 
and/or destroy the upgrade. 

5. Grip the bare metal bnteket at the back of the video card with one 
hand and grip the other side of the video card with your other 
hand. Pull the card straight up and out. If the card appears to be 
stuck, rock it gently from front to back (on the long axis). Do not 
rock the card from side to side (on the sliort axis) or you may break 
the NuBus connector. Once the card is oui, place it on a conductive 
mat or on a sheet of aluminum foil. 

6. As shown in Figure 5-5, the printed circuit board (PCB) used on 
the original Macintosh II V^ideo Card is marked like a grid map. 
The numbcirs I to 8 are marked across the top of the PCB, and the 
letters A to 1 1 are marked along the left edge of the PCB. The empty 
chip sockets are at grid locations 131, Cl, Dl, El, fT-Cl, 111, C2 
and M2. Note that one end of cacJi chip socket is notched. The 
notch indicates the front of the socket. 

7. Note that each of the eight new chips is also notched. The notch in- 
dicates the front of the chip. Insert the eight cliips into the empty 
sockets one-at-a-time, taking care to point the notch on each chip 
in the same direction as the matching notch on the socket. 
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8. That's all there is to it. Reverse steps 5 to 1 and you’re all done. 
The w hole procedure barely lakes 10 minutes! 




('hip Sockets ( HAM ( 'hips 

Figure 5-5 The PCB used on the original Macintosh II Video Card is marked like a grid map. 
The empty chip sockets are at grid locations B1, C1, D1, El, F1-G1, HI, G2,and H2. 



Note: 1’lie conjpoiieiil layout on Mac II |- 1 igli- Resolution Video 
Cards is somewhat diffeniiit from die coirifionent layout on original 
Macnnto.sli II Video C’ards. Otherwise, the upgrade [irocedure is ex- 
actly ( he same. 



Installing 8-Bit to 24-Bit Upgrades 

On die Macintosh II (eight-hit) Display Card 4.8, four TC528128A.I-10 
VRAM chips (totalling 5I2K) arc soldered on the PCB and tw^o 68-pin 
single SIMM sockets are provided for expansion. To upgrade the card 
from 8 bits to 24 bits, all yon have lo do is plug in tw^o 256K VRAM 
SIMMs, rated 1 00 nanoseconds or faster. 

I he official Apple Macintosh Display Card VRAM Kit bears part 
number M04121IM, but generic 68-pin \'Ry\M SIMMs can also be used. 
Generic SIMMs (when available) work equally w'ell and usually cost le.ss 
money. Check Appendix B for a list of vendors. 

hi addition, you need a #1 Phillips-heail scrcAvdrivcr to remove the 
computer’s lid and a wrist grounding strap to prevent ESD. The use of a 
W'rist grounding strap is covered in Cha|)ter 1. With the assum|)tion that 
yoirve read the ESD precautions given in Chapter 1, here’s the complete 
8-bit to 24-bit upgrade pro(*edure: 
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1. Shut down the Macintosh II (if necessary), and wail 20 seconds. 

2. Unscrew the video cable from ihc hack of the Macintosh II. 

3. Verify that die disk drives are (Miipty. Unscrew the lid of the Mac- 
intosh 11, press the lid latches and carefully lift die lid up, back and 
away as explained in Clia|)ter 4. Do not rotate the lid a full 90°, or 
you may break the snaps. 

4. To |)revcnt electrostatic discharge, put on a wrist-grounding strap 
as explained in (Chapter 1. If you proceed without a wrist strap, 
naturally occurring static electricity may damage the video card 
and/or destroy the upgrade. 

5. Grip the bare metal bracket at ihe back of the video card with one 
hand, and grip the other side of the video card with your other 
hand. Pull the card straight ii[) and out. If the card a|)pears to lie 
stuck, rock it gently from front to back (on the long axis). Do not 
rock the card from side to side (on the short axis) or you may break 
die NuBus connector. Once the card is out, place it on a conductive 
mat or on a sheet of ahiminum foil. 

6. As shown in Figure 5-6, the printed circuit board (PGB) used on 
the Macintosh 11 Display Gard 4.8 is also marked like a grid map. 
d'he numbers 1 to 12 are marked across the top of the PGB and ihe 
letters A to F are marked along the left edge of the PGB. The em|ity 
SIMM .sockets are at grid locations D1-6 and El-6. 




Figure 5-6 The printed circuit board (PCB) used on the Macintosh II Display Card 4.8 is also 
marked like a grid map. The empty SIMM sockets are at grid locations D1-6 and E1-6. 
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7. Note that each VRAM SIMM has two rnoiiiiting holes. Note also 
that each SIMM socket has two mounting nibs. Insert the SIMMs 
vertically into the sockets until the mounting holes line up with tlie 
nibs, and push back 45° until the latches snap into place. 

8. That’s all there is to it. Reverse steps 5 to 1 and you’re all done. 
The whole procedure barely takes 10 minutes! 

Installing 32-Bit QuickDraw Software 

In addition to a 24-bit dis[)lay card, 24-bit video requires System Soft- 
ware Version 6.0.5 or later, 2 megabytes of random access rnernor}’ 
(RAM) and 32-Bit QuickDraw. Thirty-two bit QuickDraw is part of the 
51 2K read-only memory’ (ROM) built into the Macintosh Ilci, Ilfx, and 
llsi, but on the Macintosh II, llx, and Ilex which have less powerful 256K 
ROMs, a 32-bit QuickDraw INIT has to be added to the System software. 
On 800K disks for System 6.0.7, the color folder is on the Printing Tools 
disk. Make sure you’re using V^ersion 1.2 or later of 32-bit QuickDraw. 

To install the 32-Bit QuickDraw INIT which is supplied with System 
6.0.7, open the Apple Color folder on the System Additions disk, as 
shown in Figure 5-7, and drag the 32-Bit QuickDraw icon into the Sys- 
tem Folder of your start-up disk. Restart the computer and 32-Bit 
QuickDraw will install automatically, just as if it were pai t of the ROM. 



System Additions 



7 items 



I ^74K in disk 



1 41 K available 



% ^ cj 

^ Apple File Exchange I 1 

CloseView MacroMaker Folder 



Apple Color I 



itUi 



5 items 



I ^74K in disk 



1 41 K available 



Read Me for Apple Color TeachText 



Laser Prep 



32-Bit QuickDraw 



LaserWriter 



SE 






1 



Figure 5-7 The 32-Bit QuickDraw INIT supplied with System 6.0.7 is in Apple Color folder on 
the System Additions disk. 
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The 32-hit (QuickDraw ll\H oven works willi 8-hit cards, allowing 
them to display docnnients containing more than 256 colors. It also al- 
lows halftone images to he printcMl on monochrome Lasen Writtns and 
adds NTS(^video compatihility to original Macintosh II Video Cards. 
N3"SC upgrades are descrihed in the next .section. 



Note: Despite tlie 32-hii name, only the first 24 Ivits of 32-hit 
QuickDraw are cinrently irsed. T he last 8 hits are reseiwed for fu- 
ture expansion. 



DRAM Upgrades 

On the Maciniosh II (24-hit) Display CarfI 4.8 (XI (graphics co- 
processor), eight MCM626.5J25 V RAVI chips (totalling 1 MB) and six- 
teen 524258A.I- 1 0 dynamic random-access memory (DRAM) chips 
(totalling 2 MB) are .soldered on the printed circuit hoard (PCB), and 
two SIMM .sockets are |)rovided for DR/VM expansion. A|)|dications writ- 
ten to take advantage of the ex|)anded DRAM can nnlraw the di.splay 
faster. 

To upgrade the card, all you have to do is i>hig in two douhle-sided 
DRAM SIMMs. I'he official Apple Macintosh Display Card DRAM Kit 
(two I -MB SIMMs) l)('ars part numher M0505LLA/A, hut generic 
DR/Wl SIM.Ms can also lu‘ used. (Generic SIMMs work e(|ually well, and 
usually cost less money. Check .Appendix B for a list of vendors. 

In addition, you need a #1 Phillips-lH^ad screwdriver to remove the 
computer’s lid, and a wrist grounding strap to prevent electrostatic 
discharge (h]SD). The u.se of a wrist grounding stmp is covered in (Chap- 
ter 1. With the a.ssumption that yoiTve n^ad the ESI) precautions in 
Chapter I, here’s the complete 2 MB to 4 MB DRAM upgrade procedun*: 

1. Shut down the Macintosh II (if necessary) and wait 20 seconds. 

2. Unscrew the video cable from the hack of the Macintosh II. 

3. Verify that the disk drives are empty. Unscrew the lid of the Mao 
intosh II, press the lid latches, and <*arefully lift the lid up, hack 
and, away, as explained iti Cha|)ter 4. Do not rotate llie lid a full 
00°, or you may hretik the snaps. 



IIIAM— Video Card Upgrades 



141 



4. To preveiu olectr()stali<* discliaige, pm on a wrist «:romicling stra|) 
as explained in Chaplin* 1. If you proceed witlioul a wrisl strap, 
naturally occurring static electricity may damage the video card 
and/or destroy the upgrade. 

5. Crip the bare metal bracket at the back ol the video card with one 
hand., and grip the other side ol the video card with your other 
hand. Pull the card straight up tmd out. If (he card appears to be 
stuck, rock it gently from front to back (on the long axis). Do not 
rock t he card from side to side (on the short tixis) or you may break 
the Nidius comuMnor. Oucc the card is out. place it on a conductive 
mat or on a sheet of aluminum foil. 

(). As shown in Figure 5-8, the PCB used on the Macintosh II Display 
Card 8.24 CC is mark<nl like a grid ma|). The numbers 1 to 16 are 
marked across the to[) of the PCB, and the letters A to K are mark- 
(nl along the left edge of the PCB. The empty SIMM sockets are at 
grid locations A5-12 and 85- 1 2. 



SIMM Sockets 



/ 5 0 7 S 9 m 1 1 12 13 14 15 /6 




Figure 5-8 The PCB used on the Macintosh II Display Card 4.8 GC is marked like a grid map. 
The empty SIMM sockets are at grid locations A5-12 and B5-12. 



7. Note that each DKAM SIMM has two mounting holes. Note also 
that etich SIMM socket has two mounting nibs. Insert the SIMMs 
verticcilly into tln^ socktns until the mounting lioles line up with the 
nibs, and push Itack 45° until the latches snap into |)lacc. 

8. 41iat's till there is to it. Reverse steps 5 to I and yoiTre all done. 
The whole procedure barely takes lO minutes! 
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NTSC Compatibility Upgrades 

NTSC is an acronym for National Television Standards Cominittee. In 
die Lniied States (Imt not in Europe and Asia), all Beta and VHS video 
cassette recorders (VCRs), all of the monitors e(|uipped with standard 
Radio Corporation of America (RCA) video-in/video out jacks designed 
to work with VCRs, all camcorders, and all of the composite monitors 
designed to work with Apple IL II+, III, lie, and lIGS computers are 
NTSC-compatihle. So are Commodore yVmiga computers. That adds up 
to a lot of equipment. 

To transfer NTSC-compat ihle computer images (such as titles, charts, 
and graphs) to video tape, all you have to do is connect the video output 
of the com[niter to (he video input of the tape recorder. It’s as simple as 
dubbing from one tape deck to another and (|uite useful. 

Although it’s not well-documented, all models of the Macintosh II 
Video Card (Originah Extended, tmd High-Resolution) and all models of 
the Macintosh Display Card (4.8, 8.24, and 8.24GC) are also NTSC- 
compatible. The earlier cards generally require three items: a custom- 
built cable, 32-Bit QuickDraw, and Video Card (NTSC) Utility software. 
The latest Macintosh Display Cards sim[)ly require a custom-built cable. 



Making an NTSC-Compatible Video Cable 

Table 5-6 lists the Macintosh II (DB15S) Video Card to AppleColor 
High-Resolution RGB Monitor signals. Vhe cable (part number 590- 
0161-A) used to connect Macintosh II Video Gards and Macintosh Dis- 
play Gards to AppleColor High-Resolution RGB Monitors has a DB-15P 
connector on eacli end. All 15 wires inside tlu* cable are connected 
straight through, as shown in Figure 5-9. The same cable is used to con- 
nect Ap[)le High-Resolution Monochrome Monitors. 



Table »5-6. Macintosh II (DB-15) Video Signals 



Pin 

1 

2 

3 

4 



Maeintosli II Video (]ard 

Red Cron IK I 
Red Video 
Composite Synch 
Monitor ID, Bit 1 



AppleColor iligh-Res. RGB 

Red Grouml 
Red Video 
Compo.site Synch 
Composite Synch Ground 

(coniintwd) 
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(continued) 



Pin 


Macintosh II Video Card 


AppleColor High-Res. RGB 


5 


Green Video 


Green Video 


6 


Green Ground 


Green Ground 


7 


Monitor ID, Bit 2 


Not Used 


8 


Not Used 


Not Used 


0 


Bine Video 


Blue Video 


lO 


Monitor ID, Bit 3 


Not Used 


It 


Composite Synch Ground/ 
Vertical Synch Ground 


Not Used 


12 


Vertical Synch 


Not Used 


13 


Blue Ground 


Blue Grouiul 


14 


Horizontal Synch Ground 


Not Used 


15 


Horizontal Synch 


Not Used 


Shell 


Chassis Ground 


Shield Ground 




Figure 5-9 Wiring diagram for OEM part number 590-0161-A, Macintosh II Video Card to 
AppleColor High-Resolution RGB Monitor cable. 



1"o connect Macintosh II Video Cards (Original, Extended, or I ligh- 
Resoliition) to NTSC-coinpatible eqiiipineni (composite monitors and 
VX.’Rs) you need a cable with a DB-15P connector on one end and an 
RCA phono plug on the other end. Pin 5 on the DB-15P, green video, is 
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connected to tlie tij) of the HCA phono plug, and pin 6 on the DB-15P, 
green ground, is connecled (o the shell of the RCA phono plug. The wir- 
ing diagram for this cal)le is shown in Figure 5-10. 

To connect Macintosh Display Cards (4.8, 8.24, 8.24CC) to NTSC- 
compatible equipment, pin 5 on the DR-15P is connected to the tip of the 
RCA phono plug, pin 6 on the DR-15P is connected to the shell of the 
RCA phono plug, and pins 4, 7, and 11 on the DB-15P connector are 
jumpered together, as showm in I'igure 5-1 1. 




Figure 5-10 Wiring diagram for Macintosh II Video Card (Original. Extended, High-Resolu- 
tion) to NTSC-compatible (composite monitorA/CR) cable. 




Figure 5-11 Wiring diagram for Macintosh Display Card (4.8, 8.24, 8.24GC) to NTSC- 
compatible (composite monItor/VCR) cable. 
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Tliink U\Hlce before you ex]Derimeiit widi cables other than those 
diagramed in Figures 5-10 and 5-11. Video equipment is easily 
damaged by incorrect wiring. Repairs can be costly! 



Obtaining an Audio Cable 

All sournl effects created on die Macintosh 11 are normally reproduced by 
the coni|)uteFs built-in speaker. To transrer sound effects to video tape 
without having to use a micro[)lione, you need a direct-connect audio 
cable with a stereo '/»-iiich mini plug on one end and two RCA phono 
plugs oil the other eiul. This same cable is also used to connect personal 
portable stereos and compact disc players to higli-fidelity sten^o conipo- 
nent systems. You can buy one ready-made at Radio Shack. 

Connections are made by plugging die stereo Va-inch mini plug into 
the speaker jack on the back of the .Macintosh II, and by plugging the two 
RCA phono [)lugs into the left and right audio input jacks on the VCR. 



Installing (NTSC) Video Card Utility Software 

Older Macintosh II Video Cards (Original, Extended, and Migh-Resolu- 
tioii) generally require System Software Version 6.0.3 or later, Monitors 
CDf.V" 4.0 or later. 32-Bit QuickDraw, and Apple Video Card Utility 
software. The utility software (a startup I.NIT) is not available at retail. 
Instead, it's distributeil by user groups and authorized on-line services. 
Check Appendix B for sources. 

To install the Video Card Utility, drag its icon into the System Folder 
of your startup disk. If necessary, drag 32-Bit QuickDraw and Monitors 
CDf.V 4.0 or later into the System Folder as well. When voii restart the 
computer, the Video Card Ut ility icon will be drawn at the bottom of the 
screen along with your other INITs. An drawn through the Video 
Card Utility icon on startu|) indicates that it’s installed, but currently 
deactivated, as shown in Figure 5-12. 

Activating the NTSC Video Card Utility Software 

riie Video Card Utility INFf is accessed by clicking the Options button 
in the Monitors CD1*..V. To activate the software: 
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1. Choose the Control Panel desk accessory (DA) from the Apple 
menu, as shown in Figure 5-1. 

2. Select the Monitors Control Panel device (CDE V), as shown in Fig- 
ure 5-2. 

3. Select Grays and set the ^Characteristics of selected monitor:” to 
Black & White. 

4. Click (he Options hiitton. As shown in Figure 5-13, the Video Card 
Utility adds several new options to the Monitors CDEV. 




Figure 5-12 An "X” drawn through the Video Card Utility icon on startup indicates that it’s 
installed, but currently deactivated. 



Macintosh II Video Card 





( Cancel ] 




O Normal Macintosh uideo out 



1.053 




® Interlaced (RSI 70) out / uideo tape- 
S Flicker filter 



This software is provided as a service^ and is not for sale or 
resale. Apple makes no warranty or representation^ either 
express or implied^ with respect to this software^ its quality^ 
performance, merchantability, or fitness for a particular purpose. 
In no event will Apple be liable for direct, indirect, special, 
incidental, or consequential damages resulting from any defect in 
the software or its documentation. No person is authorized to 
make any warranty on this software. 



\'om 

Cammn options pertain 
to System 6.0.7 They 
(Ion V appear when 
earlier system software 
is run. Tfwy don't 
appear in system 7.0 



Figure 5-13 The Video Card Utility (used with older Macintosh II Video cards) adds “RS 170 
out / video tape” options to the Monitors CDEV. 
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5. Select "Interlaced (RSI 70) out / \ddeo tape”. 

(). Select Micker filter. Note tliat Flicker filter is only available when 
the “Characteristics of selected monitor:” are set to Black & 
Wliite, as instructed in step 3. If Flicker filter can’t be selected, 
click the Cancel button and repeat steps 3 to 6. 

7. Click the OK button and dick the Close Box on the Control Panel. 

8. Shut dowTi the computer, wait 20 seconds, and replace the stan- 
dard video cable with the correct NTSC-compatil)le cable. 

9. To record sound effects as well, plug the correct audio cable into 
the stereo speaker jack on the back of the Macintosh II. 

10. Connect the NTSC-compatible equipment, turn the equipment 
on and restart the computer. 

A tyi3ical arrangement looks just like the video card utility icon — the 
Macintosh II is connected to a \'C\\ which is connected to a television set. 
Alternately, you can skip the VCR and connect directly to an NTSC- 
compatible monitor, the type with IKJA video input jacks. For the first 
15 to 45 seconds (depending on the speed of the start-up drive) diagonal 
lines accompanied by an unfamiliar noise give the impression that the 
vertical hold will need adjustment, but as soon as the Video Card Utility 
loads, the vertical signal stal)ilizes and usual display appears on the tele- 
vision screen. To record it, just press the record button on your VCR, the 
same as if you were recording a TV^ show. Other use depends on whether 
the video card is an original. Extended, or I ligh-Resolution model. High- 
Resolution models liave more features. 



Use with Original Macintosh II Video Cards 

With the Flicker filter on (underscan), the desktop size is reduced to 512 
X 342 pixels, the same as on a Macintosh Classic. The mouse moves 
much slower than usual, but the display is rock solid. Tlie “Characteris- 
tics of selected monitor:” are fixed at Black & White. 

With the l^licker filter off (overscan), the desktop size is enlarged to 
640 X 480 pixels, the same as on the Apple I ligh-Resolution Mono- 
chrome and AppleColor I ligh-Resohition RGB Monitors. The menti bar 
is drawn slightly altove the top of the display. The mouse moves as usual, 
but tliin, 1 -pixel high horizontal lines flicker. The “Characteristics of 
selected monitor:” can be varied. If 16 grays is selected, the NTSC equip- 
ment records and/or displays 16 shades of gray. If 16 colors is selected. 
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llic l\TSC o(|uipinein records and/or displays ilio green comi^onenl of all 
U) colors. In that n‘S|)e(i, results are similar to using an .Apple I ligh- 
Ucsolution Monochrome Monitor. Kven though (olor characteristics are 
supported, and even though yoiTre connected to a color V CH and a color 
television set, you don't actually get color. 



Use with Macintosh II Extended Video Cards 

Use with Macintosh II K.xiended Video Cards is exactly the same as de- 
scrihed lor original Macintosh II Video carfls, except that the ‘‘Charac- 
teristics of selected monitor:" are increa.sefi to 256 grays or 256 colors. 



Use with Four-Bit Mac II High-Resolution Video Cards 

With the Flicker filter on. the deskto|) size can either be 512 X 384 |)ixels, 
slightly larger than on a Macintosh (Classic, or 640 X 480 pixels, tlu^ same 
as on the .Apple I ligh-Hesolution Monochrome and AppleColor I ligh- 
Kesolution RGB Monitors. I'he mouse moves mtich slower than usual, 
but the displays is rock solid. 4 he ^Characteristics of selecte<l monitor:" 
are fixed at Black & White. 

With the Flicker filter off, the mous(‘- moves as usual, but thin horizon- 
tal lines flicker. 4 he ^Characteristics of sele(4e<l monitor:" are fixed at 
16 gravs or colors. Black and white and two-bit video (4 grays or colors) 
are not sup|)oried. 

If 16 grays is selected, the YrSC (equipment nu:ords and/or displays 
16 shad<‘s of gray. If 16 colors is selected, the N4'SC cqtiipmeiit records 
and/or displays the gre(Mi component of all 16 colors. In that respect, 
results are similar to using an .Apple I ligh-Besohition Monochrome Mon- 
itor. F.ven though color characteristics are sti|)ported, and even though 
you’re connected to a color VCB and a (‘olor television set. you don’t 
actually get color. 



Use With Eight-Bit Mac II High-Resolution Video Cards 

Use with eight-bit .Mac II I ligh-Besolution V ideo Cards is exactly the 
same as described lor four-bit Vhic II I ligh-Besolution Video Cards, ex- 
cept that the ^Characteristics of selected monitor:" also supports 256 
grays or 25() colors. 
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Deactivating the Video Card Utility Software 

(leaclivate ihe Vi<lr() Card Utility software, follow this procedure: 

1. Choose the Control Panel desk accessory (DA) from the .Apple 
menu, as shown in Fifriire 5- 1. 

2. Select the Monitors Control Panel device (CDliV), as shown in Fig- 
ure 5-2. 

5. Select Crays or Colors and set lh(‘ “Characteristics of selected 
monitor:’’ to its usiud position. 

4. Click the Options hutton. 

5. Sel(H*t “Normal Macintosh video out”. 

(). Click the OK hulton ami click tlie Close Pox on the Control l^mel. 

?. Shut down the computer, wait 20 seconds, and replace the NTSC- 
conipatihle cable with the standard vid(M) cable. 

8. Disconuect the audio cable from the stereo s|>eaker jack on the 
back of the Macintosh II. 

0. Reconnect the standard monitor, turn the monitor’s power switch 
on. and restart the computer. 

Configuring Macintosh Display Cards 

riie pur|)ose of the .Macintosh II Video Lhility is to tell the older Macin- 
tosh II Video (Jards (Original ami Fxteuded) that they re connected to 
NTSC-compatible video e(|uipment (not normal .Vlacintosh video e(|ui|)- 
nuMit). 11ie newer .Macintosh Display Cards (4.8, 8.24, and 8.24(X!) get 
that information from pins 4, 7, and lO on th(‘ DB-15P end of the Mac- 
to-N'rSC video cable. \\ hen pins 4 and 7 are shorted to pin I I. Vertical 
Synch (houml. Display Cards autoimitically switch from RS-348 
timing (Mac) to RS- 1 70 timing (NTSC). .Vs shown in Figure 5- 1 4, inter- 
laced displays are int(‘rnally su|»|)orted. Video Card Utility .software is 
not nee<I('d. 

Macintosh II Dis|)lay Cards (8.24 ami 8.24CC) also have built-in 
A|)ple Convolution. This logic allows flicker-free eight-bit interlaced 
vid(M) in i('al time. Even wlaui the ^(diaracteristics of selecte<l monitor:” 
ai(‘ set to 256 grays or 256 colors (green component only), then* is no 
flicker and the mouse does not slow down. 
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xom 

Cdfiima options pertain 
to System 6.0. 7 They 
(ton V appear when — 
earlier .system software 
is run. They don '/ 
appear in system 7.0 

Figure 5-14 Macintosh II Display Cards (8.24 and 8.24GC) have built-in RS 170 /video tape 
options. Interlaced displays are internally supported. Video Card Utility software is not 
needed. 

As indicated in Figure 5-15, NTSC-coinpatil)le video is inicrlaced. 
interlaced means that even-numbered (horizomal) lines in the computer 
display are refreshed on even-numbered (vertical) sweeps and odd- 
numbered (horizontal) lines in die com|)uter display are refreshed on 
odd-munbered (vertical) sweeps (or vice versa). If you think of the verti- 
cal-refresh signal as food, then interlacing forces each horizontal line to 
skip every other meal. With thin objects that are only one-pixel tall, the 
constant on/off action causes the ol)jecl to flicker. Thicker objects that 
are two or more juxels tall don't seem to flicker as much, because at least 
some part of the object is getting led. This effect is shown in Figure e5- 15. 

Apple Convolution is a mathematical formula that averages each line 
in the display whh the lines dire<lly above and below’ it. Based on the 
convoluted average, the card continuously adjusts the video signal (up 
and down) which causes a slight blurring sensation, but stops thin hori- 
zontal objects from noticeably blinking on and off. 



Macintosh Display Card 



L- 



Use Special Gamma 



[ Cancel ) 



Select monitor type: 



Mac Interlaced Gamma 



Unoorreoted Gamma 



m [ Interlaced Display ,512 *384 k^| 



o 



d C'iiplag , 640*480 






Desktop Video Software 

In addition to HyperCard, other |)resemation programs which are well 
suited for desktop video use are Microsoft PowerPoint and Symantec’s 
More. Both hide the menu bar (important wdien you’ve only got one 
video card) and both allow slides to be cycled manually or automatically. 
When you get your credits just the w^ay you like them, you can set them 
to music, swdtch on the NTSC e(|iiipment and record the w^hole thing. 

Admittedly, you won’t get professional c|uality, but if all you w'ant to 
do is create slides ami titles for family home videos, the stuff you already 
owai may be all the stuff you need. 
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Figure 5-15 If you think of the vertical-refresh signal as food, then interlacing forces each 
horizontal line to skip every other meal. 



Troubleshooting Video Cards 

All Macintosh II Video Cards (original, Exionded, and High-Resolution) 
arc built on layered, printed circuit boards (PCBs). Tlirough-hole com- 
ponents are soldered on both sides of the PCB. Some cards contain single 
outline J-lead (SOJ) surface mount devices (SMDs) which are ver\^ diffi- 
cult to replace. Compared to seiwicing Macintosh Plus analog-boards, a 
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much lii«;Iier defrree of solderin" skill is rc(|iiired lo successfully repair 
video cards. Widi the luidersiandiup (hat the information in this section 
is for trained leclmicians working in fully-equipped radio/1'V rejiair 
simps only, here’s a list of common sym|»toms and soluiions: 

1 . Coni|)letelv dea<l cards are usuallv associated witli the P(^A H-pin 
EP8302 delay line. 

2. Color blotches that have heew isolated to the card (not due to color 
purity problems on a particular monitor) arc usually associated 
with the Bt453KP (tri|)le 8-bit bb-Mllz) HAMDAC. Original and 
Extended Macintosh II Video Cards use a 40-pin plastic dual- 
inline package (DIP) with 0. 6-inch s|>acing between pin centers. 
Macintosh 11 I ligh-Hesolution Video Cards use a surface-mount 
44-pin plastic J-lead jtackage. 

3. Static that has been isolated to the card is usually associated with 
one or more of the l)4l264C-12 VRAM chips. Replacement chips 
that were ori"inallv soldered should be socketed to facilitate future 
repairs. The correct socket to use is a 24-pin solder tail DIP with 
0. 4-inch (not 0. 3-inch) spacing between pin centers. 

Compared to the cost of ^a whole new video cartl,” you can generally 
save big money by getting your old vi<leo card repaired. Some firms spe- 
cialize in Macintosh II Videm Card re|)airs. Others carry replacement 
parts. Check A|)pcndix B for a list of vendors. 

That s it for Macintosh II V id(M) Cards. Next, we ll look at DRAM — 
memoiT and coprocessor upgrades. 



6 

DRAM — Memory and 
Coprocessor Upgrades 



This chapter shows yon how to add ineinory and coprocessor u|)grades to 
a Macintosh II. All models are covered, through and including tlie 
Macintosh Ilsi. The instructions assume that you're familiar with ESD 
and that you know how to take your Macintosh ai)art. If nec.essaiy, 
|dease read Chapter 1 for ESD-prevention information and Chapter 4 
for take-apait information before proceeding. 



Types of DRAM Chips 

The ex|)ression dynamic random access memoiy (DRy\M) generally re- 
fers to a single memory chip or to a bank of memory chips. On the Mac- 
intosh II, banks of DRA.M chips are soldered to small printed circuit 
boards (PCBs) called single inline memor\^ modules (SIMMs). 

Each module contains a set of two to nine DRAM chips. Each module 
plugs into a matching SIMM socket on the Macintosh II logic board. To 
fit the SIMM sockets, each module is manufactured to a standard width 
but the height of the module varies according to the type of DRy\M chip 
used. Common types of DR.VM chips include dual inline package (DIP), 
plastic leadless chip carrier (PLCC), and single outline j-lead (SOJ). 
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As shown in ligure 6-1, 256K DIP SIMM refers to a through-hole 
memory module with 16-piii DIP chips. The cliip leads extend through 
holes drilled in the PCB, and all connections arc soldered on (he back 
side of the board. Each 256K DIP SIMM may have nvo or eight chips, 
depending on the density of the DRAM chips used. In general, 256K DIP 
SIMMs are physically larger and consume more power than other types. 




Figure 6-1 DIP SIMM refers to a through-hole memory module with 16-pin DIP chips. 

PLCC SIMM refers to a solid memor\’ module with 18-pin surface- 
mount chips. As shown in Figure 6-2, two sides of the chip have five 
leads each. The other two sides have four leads each. All 18 leads are 
soldered on the front side of the module. 




Figure 6-2 PLCC SIMM refers to a solid memory module with 18-pin surface mount chips. 

SO.I SIMM refers to a solid memory^ module with 20-pin surface 
mount (diips. As shown in Figures 6-3 and 6-4, each SO.I SIMM can have 
either two or eight chips, depending on the capacity of (he DRy\.Vl chips 
used. As shown in Figure 6-5, PCB layouts vaiy from manufacturer to 
manufacturer. 
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Figure 6-3 SOJ SIMM refers to a solid memory module with 20-pin surface mount chips. 




Figure 6-4 SOJ SIMMs can have either two or eight chips, depending on the capacity of the 
DRAM chips used. 




Figure 6-5 SOJ SIMM PCB layouts vary from manufacturer to manufacturer. 

Some manufacturers use a combination of PI.CC and SOJ DRAM 
chips, as shown in Figure 6-6. The important point is, that while they 
look different, and while their power requirements are different, the 
memory capacity (256K) of each of the SIMMs shown in Figures 6-1 to 
6-6 is identical. 




Figure 6-6 Some manufacturers use a combination of PLCC and SOJ DRAM chips. 
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Memory Capacity 

SIMMs also differ in iheir memory (!ai)acity, power requirements, and 
speed. Memory ca|)acity refers to the density of the DRAM (*hips used on 
the SIMM. The original Macintosh II lum accept 256K SIMMs, 1 MB 
SIMMs, and special 4 MB SIMMs. One-niegahyte ami 4 MB SIMMs look 
pretty ttmcli like the 256K SIMMs shown in f igure 6-1 to 6-6, except 
that the part numljers on die chips are diflertMit. CJiijis marked 41256 
indicate a 256K SIMM. Chijjs marked 51 lOOO imlicaie a 1 MB SIMM. 
Chips marked 514100 indicate a 4 MB SIMM. Four megabyte SIMMs 
made especially for the Mac ll/llx have an extra programmable array 
logic (PAL) chip on them. Four megabyte Sl.MMs made especially for the 
Mac llcx/ci and Mac llsi don’t have the extra chip. The former type 
works in all five models. The latter type only works in the Mac llcx/ci 
and the Ma(- llsi. 

Flectrical configurations also differ. The Macintosh ll/llx. Ilcx/IIci, 
and llsi u.se ()0-pin SIMMs. As shown in Figures 6-1 to 6-6, 60-pin 
SIMMs have 30 electrical contacts on each side of the modtile. The Mac- 
intosh llfx uses 128-pin SIMMs. The 128-pin SIMVls have 64 electrical 
contacts on each side of the module. The 128-pin SIMMs are also 74-inch 
longer than the 60-pin ty|>e. The point to rememlier is that 80NS, 60-|)in 
SIMMs taken from a Macintosh ll/llx, llcx/llci, or llsi won’t fit into a 
Macintosh llfx and vice-versa. They’re |)hysically incompatible. 



Power Requirements 

Chips imirked with a “C” (as in 51 lOOOC) are made from complemen- 
tary metal-oxide .semiconductor (CMOS) material. CMOS SIMMs con- 
sume less power than other types. Idiat leaves more power for hard 
drives and NiiBus cards. 

It\s very impoi lant to install CMOS SIMMs in the Mac llcx/ci, because 
their power sup|)lies (rated 108W) are 50% weaker (108 X 150% = 162) 
than (he I56W power sup|>lies used in the Macintosh ll/llx/llfx. Al- 
though other types of SIMMs can \n) u.sed in the llcx/llci, the llcx/llci 
power sup|)ly may shut down (or refuse to rtm) if a big hard drive and a 
(ull com[»lement of NuBus cards iuv. added later on. 

On the llsi, where the pciwer sitpplies (rated 44\V ) are 350% weaker 
(44 x350% = 154) than the 156W power snpjdies used in the Macintosh 
ll/llx/llfx, and 250% weaker (44 X 250% =110) than the 108W power 
supplies used in the llcx/ci. CMOS SIMMs are considered a necessity. 
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Speed 

Speed is measiin^d in billiondis of a second (nanoseconds or ns). Speed 
ratings are like golf scores. The lower die niiinber, the faster llie speed. 
SIMMs rated 120ns are faster than SIMMs rated 150NS. SIMMs rated 
100NS are faster than SIMMs rated I20NS, and so on. 

Speed ratings are indicated by two digits marked on the SIMM. In Fig- 
ures 6-1 and 6-5, the "-12 * indicates 120 nanoseconds. In Figure 6-2, 
the *‘-I5’’ indicates 150 nanoseconds. Relatively slow 150ns (-15) 
SIMMs are fine for use in a Macintosli Plus or a Macintosh SE, but 150ns 
SIMMs usually (-ause system errors in a Macintosh ll/llx or Ilex. Some- 
times, they won’t work at nil. 

In Figure 6-3, the ^-10” indicates 100 nanoseconds. One hundred ns 
SIMMs are faster than 120ns SIMMs, but they’re the slowest SIMMs that 
can b<^ iise<l in a Macintosh llsi. One lumdnMl twenty ns SIMMs which 
work perfectly in a Macintosh M/Ilx/llcx don’t work properly in a Ilsi! 

In Figures 6-4 and 6-6, the last two numbers are ^^80” indicating 
80 ns. Eighty ns SIMMs are even faster than 100ns SIMMs, but they’re 
the slowest SIMMs that can be used in a Macintosh Ilci. One hundred ns 
SIMMs which work [)erfectly in a Macintosh ll/IIx/lIcx/IIsi don’t work 
properly in a Ilci! 

System errors pertaining to one particular machine may also be the 
result of mixing sjieeds. Although most otlier sources say that it’s per- 
fectly OK to do that, it’s b(^en my experience when SIMM speeds are 
mixed, mystery problems (xxiir. Replacing the oddball SIMMs so that 
the entire complement of four or eight SIMMs are all the same speed 
(|>referal)ly the faster speed), usually cures the problem. This informa- 
tion is summarized in Table 6-1. 



Table 6-1. Macintosli II SIMM Specifications 



Model 


Miii.wSpeecI 


(Contacts 


Mac ll/ll.x/licx 


120 NS 


()0 


Mac Ilci 


80 NS 


00 


Mac lir.x 


80 NS 


128 


Mac llsi 


100 NS 


()0 
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Identifying Banks A and B 

As shown in Chapter 4, Figures 4-32 and 4-34, there are eight DRAM 
SIMM sockets in the Macintosh Ilcx/IIci hnt only four DRAM SIMM 
sockets in the Macintosh Rsi. "Ilie SIMMs are arranged in banks of four, 
generally referred to as Rank A and Rank R. This causes a lot of confu- 
sion, because ‘’Rank A” and ^Rank R’’ are not always labeled (so which is 
which?), and various revisions of ihe Mac ll/Ilx/llfx logic board are all 
marked differently. 

As showm in Figime 6-7, the SIMM sockets on the original Macintosh II 
logic board are marked in ascending order from SIM 1 to SIM4. Note that 
SIM is spelled with only one “M’’ and that ^Rank A” and “Rank IT’ are 
not marked, in addition, the left-to-right orientation of the SIMl-to- 
SIM4 labels gives the impression that Rank A might be the sockets mark- 
ed SIM1 and S1M2 while Rank R might be the sockets marked SIM3 and 
SIM4. Not so! 

As shown in Figure 6-8, the SIMM sockets on later Macintosh II logic 
boards are marked in descending order from S1M4 to SIMl ! Rank R is 
actually on the left (SIM4 and SIM3). Rank A is aclually on the right 
(SIM2 and SIM 1 ). This right-to-leli arrangement is exactly the opposite 
of earlier Mac II boards! Right-to-left is also consistent wdth the llx ami 
ihc Ilcx/llci, Inrt the llfx is arranged a third way. 

As shown in Figure 6-0, the SIMM sockets on a llfx are rotated 180° 
and marked in staggered order from .131 to .138. Bank A refers to die four 
sockets closest to the liack of the computer. Rank R refers to the four 
sockets closest to the front of the computer. Fhe point is that the various 
Mac 11 logic boards are all marked differenfly. The labels on some Mac- 
intosh ll logic boards are exactly the reverse of others. The fact that 
they’re all marked differently is not always made clear w^hen you buy 
SIMMs. That makes it easy to misunderstand the directions. 

Configuring the Macintosh ll/llx/llfxand Macintosh Ilex 

The original Macintosh 11 shipped with four 256K SIMMs totalling 1 MR 
(4 X 256K) of memory. As shown in Idgure 6-10, the SIMMs were in- 
stalled in the four sockets closest to the right side of the computer. The 
four sockets closest to the left side of the computer were empty. All eight 
sockets are directly below the drive bay. To get at them, the drive bay 
has to be removed, as illustrated in Cha|>ter 4, Figure 4-4. 
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Figure 6-7 The SIMM sockets on the original Macintosh II logic board are marked in ascend- 
ing order from SIM1 to SIM4. 




Figure 6-8 The SIMM sockets on the later Macintosh II logic board are marked in descend- 
ing order from SIM4 to SIM1. 
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Figure 6-9 The SIMM sockets on the Macintosh llfx logic board are marked in a staggered 
order from J31 to J38. 




Figure 6-10 The original Macintosh II shipped with four 256K SIMMs totalling 1 MB 
(4 X 256K) of memory. 
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Oiie-to-Iwo incgahylc upgrades sini|>ly involve plugging I’oiir 256K 
SIMMs into tile empty sockets, but 1 MB-to-5 MB ujigiades are handled 
differently: The 256K SIMMs are removed, the 1 MB SIMMs are installed 
in their place, arid the 256K SIMMs are installed in the previously empty 
sockets, d hat 's not olivious. 

Obvious or not, the Mac ll/llx/llfx and Mac Ilex rule is that the high- 
est-cti|)acity SIMMs always go in Bank A. If you leave the 256K SIMMs in 
their factory locations and phig four 1 MB SIMMs into the empty sockets 
(Bank B), then 1 MB-to-i3 MB upgrades won’t work. Depending on the 
revision number of the logic board, youdl either get an error sound, or 3 
of the 5 MB will not b(‘ recognized. 

A second rule apjilicable to all models of the Macintosh II is that 
SIMMs are always added aml/or removed in sets of four. Banks A and B 
must either be full or em[>ty. The total number of SIMMs must always 
be divisible by four. That allows 15 different SIMM configurations, of 
whi< h only 9 are permitted, as sumrnariziMl in Table 6-2. Other configu- 
rations (where the total immber of SIMMs is not dhisible by 4) sto|> the 
computer from working and result in an error tone. 



Table 6-2. SIMM Confi gurations for Mac ll/ll.x/llf.\7ll cx 



Fotal Memory 


Itank B 


Bank A 


1 MB 


eiiiply 


all 256K 


2 MB 


all 236K 


all 256K 


4 MB 


em|)ly 


all 1 MB 


5 MB 


all 25()K 


all 1 MB 


8 MB 


all 1 MB 


all 1 MB 


K) MB* 


empty 


all 4 MB** 


17 MB* 


all 2r)0K 


all 4 MB** 


20 MB* 


all 1 MB 


all 4 MB** 


32 MB* 


all 4 MB 


all 4 MB** 


error 


all 256K 


empty 


ern>r 


all 1 MB 


empty 


error 


all 1 MB 


all 25()K 


error 


all 4 MB 


emj)iy 


error 


all 4 MB 


all 256K 


error 


all 4 MB 


all 1 MB 


* Ooiifigiiratioiiis "renter than 8 MB re«|iiire System 7. 


** Mae II/IIx require 


1*1)1 II) ROMs 


ami PAI. SIMMs. 
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Configuring the Macintosh llci 

The Mac llci dilTers from the Mac ll/IL\/IIfx and tlie Mac Ilex in that it 
doesn’t matter wliere you [ml the SIMMs. All 15 configurations work, 
but only 12 support the llci’s buih-in lb\M-based video. Since refreshing 
the video takes rime, you can speed things up on a llci by installing a 
Mac intosh II Video Card or a Macintosh Dis|)lay Card into a NuBus slot 
and putring all (or most) of the BAM in Bank B. This information is 
summarized in Table 6-3. Other configurations (where the total number 
of SIMMs is not divisible by 4) stop the computer from working and 
result in an error tone. 

l’al)le 6-3. SIMM (k)nfigurations for Mac llci 

Total Memory Bank B Bank A Built-in Video 



I MB 


cin|jiy 


all 256K 


Yes 


2 MB 


all 256K 


all 256K 


Yes 


4 MB 


empty 


all 1 MB 


Yes 


5 MB 


all 2.%K 


all 1 MB 


Yes 


8 MB 


all I MB 


all 1 MB 


Yes 


1 6 MB* 


(ari|)ty 


all 4 MB 


Yes 


1 7 MB* 


all 256K 


till 4 MB 


Yes 


20 MB* 


all 1 MB 


all 4 MB 


Yes 


32 MB* 


all 4 MB 


till 4 MB 


Yes 


I MB 


till 256K 


empty 


No 


4 MB 


all 1 MB 


eiiiply 


No 


5 MB 


all 1 MB 


all 256K 


Yes 


1 6 MB* 


all 4 MB 


eiii|)ty 


No 


1 7 MB* 


all 4 MB 


all 256K 


Yes 


20 MB* 


all 4 MB 


all 1 MB 


Yes 


* ColingurmioiiH 


1 grcuiiT I hurl 8 MB 


recjiiin* Sysirin 7. 





Configuring the Macintosh llsi 

1 he Macintosh llsi differs from the Macintosh ll/Ilx/IIfx and the Macin- 
tosli llcx/ci in that only four SIMM sockets (instead of eight) are pro- 
vided. One megal)yte of DRAM is [)ennanemly soldered to tlie logic 
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boanl. The llsi also works with 2 MB SIMMs. Tliis allows five configura- 
tions, all of which support the built-in RAM based video, as snniinarized 
in Tal)le 6-4. Installing less than four SIMMs sto|)s the computer from 
working and results in an enor tone. 

Table 6-4. SIMM Configurations h)r Mac llsi 



I'otal Meitior)' Expansion Bank Built-in Video 



1 MB 


empty 


Yes 


2 MB 


all 256K 


Yes 


5 MB 


all 1 MB 


Yes 


MB* 


all 2 MB 


Yes 


17 MB* 


all 4 MB 


Yes 


* (iolifigiiratiulis 


greater tliaii 8 MB require System 


7. 



Installing and Removing SIMMs 

SIMMs are easy enough to install and remove, but people who’ve previ- 
ously installed SIMMs into a Macintosh Plus or a Macintosh SE may have 
trouble. As shown in Figiu’e 6-1 1, the installation angles are exactly re- 
versed! Mac Plus SIMMs go in straight, then lie at an angle, but Mac II 
SIMMs go in at an angle then straighten up! If you’re not aware of that 
and you try to put the SIMMs in backwards (correct for a Macintosh 
Plus) you may break the sockets. 

Re|)lacing a single SIMM socket involves removing the whole logic 
board, and desoldering/resoldering 120 contacts (60 X 2). That’s time 
consuming. It also rerjuires expert soldering skills. Most shops charge 
accordingly. 

To avoid unnecessary repairs, study Figures 6-10 and 6- 1 1 very care- 
fully. Notice in Figure 6-10 that the chips face Bank A. dTic smooth 
backs of the modules face Bank B. This orientation is correct for all mod- 
els of the Macintosh II, through and including the IlcT whether Banks A 
and B are labeled or not. It’s also true for the Macintosh Ilfx and for the 
SE30. 

As each SIMM is inserted, it’s important to latch the bails. .At the top 
of the bails are tiny hooks which hold the PCBs in place. As shown 
in Figure 6-12, the bail hooks resemble half arrows. If one of the half 
arroW'S is off to the side rather than securely on top of the SIMM, the 
upgrade may not work. 



164 



Macintosh II Repair and Upgrade Secrets 



SfMM — 




Side f inr 



Chips face, away 
from the socket 

45° Mac Pus 
SIMM Socket 




SIMM 



('hips face into 
the socket 



90° Mac II 
SIMM Socket 



Figure 6-11 Mac Plus SIMMs go in straight then lie at an angle, but Mac II SIMMs go In at an 
angle then straighten up! 
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I'ront f ieic 








n — INCOlUUXT! 


«!//.- 1 * :» 


• 


I 


FmiU rietc 


1 



Figure 6-12 As each SIMM is inserted, it’s important to latch the bails. 



riicre are two (y|)es of SIMM soekets. The older sockets (used in origi- 
nal Mac lls) were l)lack. The newer sockets (used in the latest models) 
are white. 1'he white sockets are much harder to work with. Conse- 
({uenily, they give more trouble, lie especially (*arernl when working with 
them. 
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Troubleshooting SIMM Installations 

W hen a SIMM upgrade doesn'l work, and yon gel an error tone, it’s usu- 
ally IxM^ause: 

• I'lie SIMMs have heen installed in the wrong sockets. 

• The SIMM speed is too slow for this Mac II. 

• Soineone tried io install the SIMMs backwards and hent or broke 
the sockets. 

• riie bail hooks are not latched. 

When a SIMM npgrtide tioesn’t work, and the comptiter hangs on 
""Welcome to Macintosh” or at some other point during the slart-np se- 
(|uence (when it worked perfectly prior to the upgrade), it’s usually be- 
cause of an INIT coid’lict. I low can that be when all you did was add 
SIMMs, not new INTfs? Some INI Ts behave differently when you have 
more memory. 

do correct the problem, start uj) from a known-good (preferably 
INrr-free) system disk, and remove all the IMTs from (he System folder 
of your normal start-up disk. Restart the computer. If the normal .start- 
up disk works now, you’ll know that INIT conflicts were causing the 
problem. Replace each INIT, one at a time, shut down and restart until 
the problem reoccurs. When it does, the last INTF you installe<l is the one 
n'sponsible. 



PMMU Upgrades for the Macintosh II 

Another way to add more memory to an original Macintosh II is to re- 
place the OEM addn\ss memory managcMiient unit (AMU), alternately 
known as a Ilochsprung memory managtMiieni unit (II.MMll), with a 
Motorola MC68851 RC lOA paged memory management unit (PMMU). 
Provided that you’re miming System 7 and that you have a large enough 
liard ilrive, a PMVIU upgrade turns 2 MR machines into much more use- 
ful 15 MR machines. Not bad for a single chi|). 



PMMUs are not needetl on the Macintosh ll\/Ilfx, Ilcx/llci, and Ilsi 
because paged memory iiumagement is built into the MC()8030 
processor. 
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Locating the HMMU 

As shown in Figures ()-7 and 6-13, (he OEM 1 IMMU on early Mac II logic 
hoards is located a( hoard reference U67. As shown in Figure 6-8, the 
OEM I IMMU on later Mac II logic hoards is located at grid reference 
LG 13 (U at G-13). Other hoard revisions may he lahehul differently. 
The general location is directly heneadi the drive hay toward the front of 
(he coni|)uter. 




U67 



Figure 6-13 The OEM HMMU on early Mac II logic boards is located at board reference U67. 

Removing the HMMU 

Notice (he dot in (he lower right corner of (he I IMMU chip. The dot in- 
dicates pin one and points to a printed on the logic hoard. The 
Motorola MC68851KC16A PMMU chip is marked with a gold-colored 
stripe, just like the nearby MC68020RC 16B CPU and (he nearby 
MC()8881RC16A VPV. When the PMMU chip is installed, (he gold- 
colored stripe on the chip must point toward (he on the logic board. 
IPs important to note (hat relationship now, so that you don’t absent- 
mindedly insert the PMMU incorrectly. 

"Po remove the I IMML, carefully pry between the I IMMU socket and 
the I IMMU chip with a small flat-head screwdriver. Note that (he chip is 
very thin. The socket is several times thicker than the chip. Be sure to 
insert the screwdriver between the chip and the socket, not between the 
chip and the logic hoard. If you try to pry the socket loose, it’s not going 
to work, and you may break the PUB. 
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Vhe I IMMU is a 70-pin device. Each pin is deeply rooted into die 
socket. Yon can’t pull this chip like a two-penny nail. Instead, take tiny 
bites and keep the tool moving. As my grandparents used to say: ”;\V7o e 
a fa r'^a, rnas e o (It’s not the force, it’s the techni(|ue.) Once or 

twice around the perimeter (10 to 12 small prys), and the I IMMl should 
lift right off. 

Installing the PMMU 

Orient the PMMU such that the stripe on the chi[) points toward the “ 1 ” 
printed on the logic board. Align the pins with the socket and carefully 
press the chip home. Don’t pound on the PMMU, or vou mav break the 
PCB. 

When the chip is fully seated, a slight space will remain between the 
chip and the chip socket. Mow large a space? About the same as the 
space between the nearby CPU and I* PU chips and their sockets. 



Troubleshooting PMMU Upgrades 

When there’s no raster on restart immediately after a PMMU u|)grade, 
the problem may be a defective socket. To work with a PMMU, the sock- 
et must have a 13 X 13 pin grid array (PCA) with 150 contacts. Some 
Mac 11s contain HMMU-specific sockets with only 70 unevenly spaced 
contacts. These can’t be identified from the to[) of the logic board. 

\{} verify that the socket is at fault, remove the logic board, as de- 
scribed in Chapter 4, and examine the sohler work underneath the 
MMMU socket. As shown in Figtire 6-14, the IIMMU socket on early 
Mac II logic boards is bordered by Cl 91, C30, C 190, and Cl 29. A good 
socket has 150 svmimetrically spaced solder joints, all connected by 
traces, exactly as shown. A defective .socket has 70 unevenly spaced sol- 
der joints, just enough for the IIMMU. If the solder work on your board 
does not resemble Figure 6-1 4, reinstall the IIMMU and forget about a 
PMMU upgrade. Other than replacing the logic board, there’s no way to 
make it work. 
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C191 

C30 



C190 

C29 



Figure 6-14 The HMMU socket on early Mac II logic boards is bordered by C191, C30, Cl 90, 
and C29. 



Installing Virtual Memory Software 

To turn on the virlual mcmoiy software, clioos(‘ Control Panels from ilie 
Apple menu (System 7 or jj^reater), ami double click the Memory GDEV. 
Select a hard disk with am[)le storage space, use the lower set of double 
arrows lo set the total memory amount and click the Virtual-Memory On 
l)utton. 

In order to give maximum memory size when using 24-bit virtual 
memory, you must install NuBus cards in contiguous slots. On the Ilex, 
fill from the lowest numb(u*ed slot (S9) up. On the llci, start from the 
highest numbered slot (SC) when not using BAM-based video. Other 
Macs start from either end. Note that this is only for 24-bit virtual tnem- 
or>"; 32-l)it virtual memory does not have this restriction. Installing cards 
in this fashion may obstruct the flow of air through the fan, so the user 
must weigh the benefits of 24-bit virtual memory versus the risk of dam- 
age from overheat itig. 

To check the installatioti, restart the comptiler and choose About This 
Macintosh from the .Apple menu. When run on an original Mac II. the 
software recognizes l4 MB of gross memory (l4 X 1024 = 14,336), theti 
subtracts 1 MB (1,024) for every installed NuBus card. 1 he l lD-40 
shown in Figure 6-16 shares a .Mac 11 with twiti video cards, so the total 
memory shown is 12 MB (14,336 ~ 2048 = 12,288K). 




DUAM — Memory nml Coprocessor Upgrades 



169 




Figure 6-15 To turn on the virtual memory softvifare, choose Control Panels from the Apple 
menu (System 7 or greater), and double click the Memory CDEV. 



Macintosh II 


Rbout This Macintosh ■ 

System Software 7.0b1 

©Apple Computer, Ino, 1983 


^mmt 

-1990 


Built-in Memory : 
Total Memory : 


2,048K 

12,288K 


Largest Unused Block: 

{12.288X used on HD-40 


7,333K 
as RAM) 




5) Finder 


385K 


■ 






Q System Software 


4,570K 















Figure 6-16 To check the installation, restart the computer and choose About This Macin- 
tosh from the Apple menu. 

Troubleshooting Virtual Memory 

If you Imve a 2 MB Mac II. VirUial lets you get real work done iiiuler 
MultiFinder but some filings arcn’f compatible. Versions of Tops net- 
working software (made for System 6), crash the com|)uter on startup if 
more than 8 MB is available. Eai ly versions of Microsoft Mail crash if 
more than 8 MB is availalile. Early versions of the Macintosh Display 
Card 8.24(iC (graphics accelerator) don't work unless the accelerator is 
disabled. Direct-connect I IP-D(^sk\V l iter printers which communicate at 
57,600 baud produce ‘''Datacomm buffer overrun — no D I B handshak- 
ing’’ errors but I IP-Desk,|et printers (original, D(*skjet Plus, and DeskJet 
500) whicli communicate at 0,600 or 1^C200 baud all work fine. 

Printer spoolers slow down the (‘omputcr so much that they become 
usele.ss. Software that runs in the background can make the mouse jump. 
Otherwise, a Mac II running virtual memory handles about the same as a 
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Maciniosli Pins. Is a slow Mac II useful? You l)cl it is. A good part of this 
hook was written under 8 MB of virtual ineniory (using an .\pple CDKV 
designed lor System ()) on an original .Mac II with only 2 .MB of DBy\M 
(eight 256K SIMMs). Microsoft Word 4.0b, .Vlicrosofi Works 2.0a en- 
hance<l by Ijiindeen and Associates WorksPlus, Spell 2.0a6, MultiFinder 
6.0.7, SuperPaini 2.0a, and just about everything else I use regularly ran 
perfectly. Switching between open applications was much slower than 
l"ni used to, and sometimes that tried my patience, but every time I 
switched Virtual off, 1 quickly turned it back on. So what's the bottom 
line? V^irtual may not be as fast as DB.VM, luit it does work, it is useful, 
and provided you buy the PMMIJ right, you just canH beat the cost per 
megabyte. 



FPU Upgrades for the Macintosh II 

Another way to enhance an original Mairintosh II is to replace the factory 
installed MC6888 1 RC16A floating point coprocessor unit (FPU) with an 
.V1G68882BC16A f PLI (the same as on a Macintosh IIx). Both chips are 
e.xternallv clocked at 16MI 1/ but the MC68882 is much faster internallv. 
Object-oriented graphics programs, scientific ap[)lications, and spread- 
sheets all Itenefit from the e.xtra speed. Dc|)ending on the applicuition, 
performance improvements of 40% to 100% can be expected. The dif- 
ference is definitely notic<‘able. 



MC68881-io-MCo8882 FPU upgrades are not needed on the Mac- 
intosh Ilx/llfx and llcx/llci because these machines are factory 
etiuipped with an MC68882. 



Locating the FPU Socket 

'\s shown in Fi"un\s 6-7 and 6-13. the ‘881 FPU on earlv Mac II lo^ic 

^ “ - n 

boards is located at board refercince U2. As slunvn in Figure 6-8, the ^881 
FPU on later .Mac II logic boards is located at grid reference H1 1 1 (U at 
1-1 1). Other board revisions may be labeled differently. 11ie general lo- 
cation is directly beneath the drive bay toward the front of the computer. 
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Removing the Existing FPU 

Notice the gold-colored stri|)e on the existing FPL* chip. The stripe indi- 
cates pin one and points to a ’’1" printed on the logic board. Fhe Motor- 
ola MC68882HG16A I'PIJ chip is also marked witli a stripe, just like the 
nearby MC()8020RC l()B CPU. When the new FPU t^hip is installed, the 
stripe on the new chip must also point toward the ” on the logic board. 
It's important to note that relationshi|) now, so that you doiFt absent- 
mindedly insert the new FPU incorrectly. 

lo remove the existing h'PU, carcbilly pry between the VP\J socket 
and the FPU (^hip with a small flat-head screwdriver. Note that the chip 
is very thin. The socket is several times thicker than the chip. Be sure to 
insert the screwdriver between the chip and the socket, not IxMween the 
chip and the logic board. If you try to pry the socket loose, it’s not going 
to work, and you may break the PCB. 

d he FPU is a 6-t-pin device. Each pin is deeply rooted into the socket. 
You can t pull this chip like a two-penny nail. Instead, take tiny bites 
ami keep the tool moving. As my graiid[>arents used to say: "SVoo e a 
for{xi. man e o jeitoT' (It’s not the force, it’s the technique.) Once or twice 
around the perimeter (10 to 12 small pr\s)^ and the FPl should lift 
right off. 



Installing theMC68882 FPU 

Orient the "882 such that the gold-color(‘d stripe on the chi|) points to- 
ward the ^1” |)rinted on the logic board. Align the pins with the socket 
and carefully |)ress the chi|) home. Don’t pound on the ^882, or you may 
break the PCB. 

When the chip is fully seated, a slight space will remain between the 
chip and the chip socket. I low large a s|)ace? About the same as the 
space between the CPU (located just to the right) and its socket. 



By installing an MC68851 PMMLi, an MC68882 FPU, and a 1.4 
MB F'DI ID SuperDrive Upgrade (described in Chapter 8), you can 
turn an original Macintosh II into the functional equivalent of a 
Macintosh llx for a small fraction of the official upgrade cost. 
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FPU Upgrades for the Macintosh llsi 

While (he original Maciiuosh II has a MCX)8881 FPL., and (he iVIaciiKosh 
Il\/llfx and llcx/llei all have MC()8882 1‘ PLJs, the Maeintosh llsi has no 
FPU. The Macintosh llsi is no( even supplied with an l‘"PU socket! 

HHJ upgrades rer|iiire an expansion card. As shown in Chapter 4, 
Figure 4-34, the hPU socket is siipplit^d on (he card; an ‘’882 |)lugs into 
(he .socket and (he card plugs into the llsi’s expansion slot. The cards 
offer other features as well. We’ll have more to say about them in Chap- 
ter 7 — NuRus I'^xpansion Card Upgrades. 
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NuBus Expansion 
Card Upgrades 



1 his chapter shows liow to add Nidiiis expansion cards lo a Macintosh II. 
All models are covered, through and including the Macinlosh llsi. The 
instructions given here assume that you’re thoroughly familiar with 
and that you know how to take your Macintosli apart. If necessary, 
please read Chapter 1 for I^SD-prevention information and Chapter 4 
for take-apart information before |)roceeding. 



Types of NuBus Cards 

When the .Macintosh was introduced in 1984, people criticized it for 
its closed architecture. What you bought was what yon got. There were 
no expansion slots, riiere was no way to upgrade. 1 0day. you can add 
almost anything you want to the Macintosh ll/llx/llfx and llcx/llci l)e- 
cause these models are ecpiipped with NuBus ex[)ansion slots. Coiu|)at- 
il>le cache cards, coprocessor cards, modem cards, networking cards, 
parallel interface cards, printer cards, serial interface cards, and all types 
of vid(H) (!ards an* readily available. 

Only two restrictions apply to NuBus expansit)n-card upgrades, hirst, 
yoti can only adil as many NuBus cards as you have slots, hidl-size 
Macintosh ll/llx/llfx computers have 6 NnBns slots, (hmpact Mackintosh 
llcx/llci computers have 3 NuBus slots. I he .Macintosh llsi has no Nidlus 
slots — a single NuBus slot is optional. 
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Power Requirements 

Second, the ciiinulalivc |)ower rec|uiremeiils (expressed in watts) of the 
total number of Nidiiis cards installed in any computer must not exceed 
the number of NuBiis slots X 13.9. Kor a Macintosh ll/ll\/llfx, that 
means no more than 83.4 watts (6 slots X 13.9 watts per slot) of NuBus 
cards. For a Macintosh llcx/IIci, that means no more than 41.7 watts (3 
slots X 13.9 watts |)er slot) of NuBus cards. 

The second rule poses more of a problem for compact Macs than it 
does for full-size models. Three 20\V cards (3 X 20 = 60W) leave 23.4 
watts to spare (83.4 - 60 = 23.4W) in a Mac ll/llx/Mfx, but overload a 
Mac llcx/ci by 18.3 wiitts (41.7 - 60 = -18.3W). So, just because three 
cards work in a Mac ll/llx/llfx, doesiri necessarily mean that the same 
three cards are f^oiiig to work in a Mac llcx/ci. If tlieir combined power 
requirements are 41.7 watts or less, they will work. If their combined 
power requirements are greater than 41.7 watts, tliey probably won’t. 
Just one 20W card will stop a fully-loaded Macintosh Hsi (equipf)ed with 
optional slot ada[)ter) from working. 

Lnfortunately, NuBus card power re(]uirements are not always listed 
in product literature. In addition, some vendors are very reluctant to 
reveal that information. Imr reference, the power requirements of vari- 
ous Apple-brand NuBus cards are listtul in Table 7-1. 



Table 7-1. NuBus (lard Power Requirements 



Model No. 


Description 


Watts 


MO410LL/A 


Apple EiherTalk NB Ciinl 


10.1 


M02()l 


Ap|)Ie Coax/Twinax Card 


10 


M0264 


Apple Serial NB Card 


12.5 


M0237 


Ap|)le l okeirPalk NB Caril 


15 


M0211 


Maeiiitosli 11 Video Card 


10 


M5640 


Mac intosii 11 Extended Video Card 


V 


M0322 


Ma<aniosli 11 High-Resoliilioii V^ideo Card 


10 


MO:V24 


Macintosh 11 Extended Iligli-Bes. Video Card 


y 


MO504 


Macintosh 11 1-Bit Momxliroine Video Card 


5 


MO 119 


Macintosh 11 Portrait Display Video Card 


y 


MO200 


Macintosh 11 T\vo-Pa"e M(»iu)chroine Video Card 


y 


MO 121 PA/A 


Macintosh Display Card 4.B 


7 


M0.507PA/A 


Macintosh Display Card 8.24 


y 


MO 122 


Maciniosh Display Card 8.24tXi 


20 
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Installing and Removing NuBus Cards 

Tlie iiislallatioii and removal of NuBus cards is proUy well covered with 
text and graphics in Chapters 4 and 5. I lore's a c|uick summary of the 
installation procedure: 

1 . I'ollow the take-apart procedure for your sp(‘cific coni[)uier as giv- 
en in Chapter 4. 

2. Inside the CPU cabinet, each NuBus slot is fitted with a 96-pin 
l‘hiro-Dll\ connector. As shown in Figure 7-1, original Macintosh 
II computers contain six 96-pin Euro-DIN connectors labeled ^9 A 
B C D E.'’ Macintosh llcx/ci computers contain three 96-pin Euro- 
DIN connectors marked *^9 A B'^ or ’’’C D E." Select an empty 96- 
pin Imiio-DIN (Nidius) connector. 

3. As shown in Figure 7-2, empty NuBus slots are capped by metal 
expansion cover shields, which are in turn covered by plastic liole 
plugs. From tlie top edge of the CPU cabinet, gently pull up the 
slot’s metal expansion cover shield. Notice how the shield connects 
to the CPU cabinet. The expansion card is going to cormect exactly 
the same way. Practice inserting and removing tlie expansion cover 
shield until you see how it works. 

4. f rom the inside of the computer, push out the slot’s |)lastic hole 
|)lug. Use your fingers to push out the plug. Don’t ii.se a screwdriver 
or anv other metal tool. 




Figure 7-1 Original Macintosh II computers contain six 96-pln Euro-DIN connectors labeled 
“9 A B C D E.” 
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Figure 7-2 Empty NuBus slots are capped by metal expansion cover shields, which are in 
turn covered by plastic hole plugs. 



5. When no cards are installed, the back of the Mac ll/llx/llfx CPU 
cabinet tends to bow outward. While paying special attention to 
the curd's bnilt-in expansion cover shield, insert the card into the 
slot. If necessary push in on the back of CPU caliinet until it lines 
up with the card’s expansion cover shield. 

(). Reverse the take-apart procedure to complete tlie installation. 

.'\llow al)ont 15 minutes to com|)lete the NuBus-card installation pro- 
cedun^ tlu5 first time you try it. After that, stibsequenl installations 
shoidd only take about five minutes. 
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Identifying Siots $9 through $E 

A cominoM problem liaving to do with NuBus rani installations has to do 
widi NiiBus slot identiriralion. As shown in Tal)le 7-2, every revision of 
the Macintosh II logic board is marked differently. In addition, the board 
nderences are written in lu\\adccimal (base lb), lo someone unfamiliar 
with die hexadecimal numbering system, that 's not obvious. 

In the hexadecimal numbering system the numbers 1 to 9 are written 
the same as in the decimal (base 10) numbering system, but the numbers 
10 through 1.5 are written tis ;\. B, C, D, 1% and V. Sometimes, he.xadeci- 
inal numbers are preceded by a dollar-sign symbol (as in $A, $B, SC, SO, 
$M, and $F). Other times hexadecimal numbers are not preceded by dol- 
lar signs. 

Another problem has to do with translations. I lexade<*imal numbers 
tend to be translated into decitnal on-the-fly (as a matter of course), the 
same way bilingual people intermix words and expressions. I lence refer- 
ences to slot 1 (logical decimal position as read from left to right), slot A 
(hexadecimal as marked) and slot 10 (hexadet:imal as translated into 
decimal) are all refen'iices to the exiict same slot! 

There’s no way of pnMiiciing what the instruction manual accompa- 
uying any |)articular (*ard might read. The important point to remember 
is that Mac II logic boards are all marked differently. If the |)erson who 
wrote the NiiBiis card installation instructions is not aware of that, his 
references to slot IDs mtiy not match those inarktM on your Macintosh II 
logic board. 



Table 7-2. NuBus Slot Ideutiricaiion 



Model 


Slotl 


Slo(2 


SloCi 


Slot4 


Slo(5 


Slo(6 


Mac II 


<)/.l7 


.\/.l« 


B/.I9 


C/.II0 


D/.n 1 


K/.II2 


Mac ll.x 


.110/9 


.11 l/,\ 


.H2/B 


.li:vc 


.IH/D 


.II5/E 


Mac II lx 


.110 


.III 


.112 


.113 


.114 


.115 


Mac Ilex 


S9 


$A 


$B 








Mac Ilea 


$(^ 


$1) 


$E 








Mac llsi 


VUv llsi d()(*s not have a Iniih-in NiiBiis slot 
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Working with Multiple Video Cards 

Since there are six NnBiis slots in a iVlaeintosli ll/llx/llfx, up to six video 
cards can be installed in the CPU cabinet. Each card displays more of the 
Macintosh desktop. It’s not necessary to connect a monitor to every card, 
but as far as the coni|Miter is concerned, installed means used. If there’s a 
card in a Nidius slot, the startup sequence assumes that a monitor is 
connected to the canl, whether that’s the case or not. 

That assmn|)tion is the reason that most manuals show a video (*ard in 
slot 9 (even though it blocks the power supply fan). On startup, the com- 
puter checks the NnUns slots in ascending numerical order. Unless other- 
wise instructed by the Monitors CDI^V, menu bar information is directed 
to the video card with the lowest slot number. If there’s no monitor con- 
nected to that video card, then tlu^ menu bar is not displayed on any 
nioriUor k\m\ the computer ap|)cars to be broken. 

The general rule then, is that the main monitor in a multiple-monitor 
setup should always be connected to the video ctird with the lowest slot 
number. Since the cards are read from left to right, the nmin moiiitor 
should also be positioned to the left of the other monitors. Unused video 
cards should be always l)e installed in slots with higher numl)ers. 

If yoti ignore these rules, then every time you update the System soft- 
ware or start up from a standaiil System disk or install 32-bit Quick- 
Draw^ softwiire in your System Folder, the menu bar will switch to the 
monitor (*onnected to the card with the lowest slot number. To sw itch the 
menu l)ar back to where it w^as, yoifll have to reset the Monitors CDEV 
and then restart the computer. Thai’s no big deal, but it’s inconvenient. 
For details on resetting the Monitors CDE\^, refer to Chapter 5, Figures 
5- 1 to 5-4. 

Working with Parallel Interface Cards 

Many people still believe that you can’t use a PC-compatible (parallel- 
interface) printer on a Macintosh. Fhat’s not true. Configuring a .Macin- 
tosh 11 for use with a parallel printer is no more difficult than configuring 
a PC-compatible computer for use with a parallel printer. Whether it’s a 
PC or a .Mac, the re(|uiremcnts are exactly the same. .AJl you ikmiI are: 

• A Centronics parallel interface (CPI) card. 

• .A compatible printer driver. 



\'ulhjs I'lrpansion Card Upgrades 



179 



Kifriiir 7-3 shows a Ihirdler CPI card from Creative Solutions, it in- 
stalls like any other Ntdhis card. 1"o use il, just eonnect up a parallel 
prinU'r (the same as you would on a PC) and install the ap[)ropriate 
printer driver software in your System folder. 

Figure 7-4 shows the Print Link (collection Driver disk from CATV 
Softworks. 3 his disk inelmles drivers for Fpson FX, Epson LQ, I lewlett- 
Packard Thinkjet, Kodak-Diconix 150, and Toshiba P351 printers. 
Since most parallel printers are F.pson-compatihle, the total number of 
printers supported by this one disk is more than 500! 




Figure 7-3 Hurdler-CPI card. Courtesy of Creative Solutions 



Driuers Disk 



A 9 items 



780K in disk 



5K available 



Epson FX 



Epson LQ 



Toshiba P351 



HP ThinkJet 
1^1 



Diconix 1 50 Plus 




Toshiba Fonts 






a 



Figure 7-4 The PrintLink Collection includes drivers for Epson FX, Epson LQ, Hewlett- 
Packard Thinkjet, Kodak-Diconix 150, and Toshiba P351 printers. 
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Chooser Setup for Parallel Cards 

Once a I liinller-CPI card is insiallc^d in a Nuliiis slot, it makes itself 
available lo all compalible |)riiiter drivers. To see il, pull out the Chooser 
DA, select a parallel-printer driver, and scroll lo (he bottom of ilie ”Se- 
lect a printer port:^ list box. As shown in Figure 7-5, selecting a |>arallel 
port via a PrinlLink driver is no more difficult than selecting one of the 
built-in serial ports via an lmag(A\ riter driver. 




Chooser 



Select a printer port: 




( Settings ) 



User Name; 



AppleTalk 



O Active 
® Inactive 



3.6 



Figure 7-5 Selecting a parallel port via a PrintLink driver is no more difficult than selecting 
one of the built-in serial ports via an ImageWriter driver. 



PrintLink Driver Options 

Clicking ihe Settings button (add(Ml to the (dioo.ser by the PrintLink 
driver) returns the dialog l)ox shown in Figure 7-(). This dialog box al- 
lows you to select many a<lvanced features, including fractional widths 
and outline fonts. With these features, even the cheapest K|)son-compat- 
ible printtu’s are able to outperform Apple lmag<AV l iters. 

As shown in Figures 7-7 to 7-0, PrinlLink’s Page Setup ditdog box 
allows re<lu(Mions and enlargements from 25% to 400%, just like 
I lewlett-Piickard Desk Writer iuul Apple LaserWriter drivers. /Additional 
page setup options allow you to tidjusl the toj) margin, flip, and even 
invert the image. Phe maximum resolution support<‘d in the Print dialog 
box is 560 X 360 dots per inch. 3 hat s even denser than a LtiserWriter! 
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Many |H‘o|tle buy l(‘iit‘i-(|ualily priiiinrs lor use willi P(l-eom|)alil)les be- 
cause (bey’re alTonlable and they work well. Tbe iinportaiit point i.s that 
with a parallel iiilerlace (uird and cotnptuible in inier driver, letter qttal- 
ity printers work jtist as well on a Maeintosb II. 



Epson FXv4.0 QK H 


Connection: 


Hurdlerll“CPI / , 






1 Cancel J 






[ Fonfiqure ] 


Default Options: 






^ Font Substitution 
^ GOT Outline Fonts 
□ Fractional LOidths 
n Ouerride flpplicotion Resolution 


GDI Outline Fonts Folder: 


W> 40 .5y$Umi: 




1 set 1 



Figure 7-6 Clicking the Settings button (added to the Chooser by tbe PrintLink driver) allows 
you to select many advanced features, including fractional widths and outline fonts. 
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Paper: ® US Lette 
OUS Legal 

Reduce or 
Enlarge: 

Orientatioi 

US 


•r OR4 Letter , , [Cancel] 

1 O B5 Letter O other: (Co™^ 

QUU 7 , mntertiiects: ^ . . 

1=^ ISI Font Substitution? ( caper j 

1 □ No Gaps Between Pages [ Help ] 

S GOT Outline Fonts? 



Figure 7-7 PrintLink's Page Setup dialog box allows reductions and enlargements from 25% 
to 400%. 



Epson L0v4.0 [( OK j| 




1 =^ 


□ Flip Horizontal [ Cancel ] 

□ Flip Uerticol 

□ Inuert Image 

^ Fractional Ulidths 
^ Bigger Top Margin 



Figure 7-8 PrintLink’s Page Setup options allow you to adjust the top margin, and flip and 
even invert the image. 
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Figure 7-9 PrintLink’s Print dialog box supports resolutions up to 360 x 360 dots per inch. 

Troubleshooting Parallel Card Installations 

riie Hurdler CPI card works equally well widi System () and System 7. 
It’s pretty much plug and go. The only |)rol)lem youTe likely to have is 
finding a suitable parallel cable. 

First, you need a parallel cable with a slim DB25-P connector. Cables 
with bulging DB2f)-P connectors won't fit through the openings at the 
l>ack of a Mac II CPU (cabinet. To work on a Macintosh II, the DB25-P 
end of the cable can't be any wider than ‘Vio of an inch. Typical parallel 
cables with *7i(i-inch wide DB25-P connectors are simply too fat to fit. 

Second, some parallel cables (that work fine on PCs) are incompatible 
with the Hurdler-CPI card. Since nothing happens when you to piint, 
you may conclude that the Hurdler-CPI card and/or the |)rinier driver 
software is defective, when the problem is really an incompatible (uible. 
This problem is [)arti(adarly frustrating because cable wiring is almost 
never printed on cable packaging, and identical cables, Itearing identical 
part numbers, purchased from the same vendor, may be wired differ- 
ently from lot to lot. It all depends on which OFM supplied the cable. If 
you run into trouble, tiw another brand of cable before you (Hutdemn the 
1 lurdlcr-CPl card and/or the printer driver software. 



Working with Serial Interface Cards 

All Macintosh com|)uters have two built-in serial ports, referred to as 
COMM 1 (modem) and COMM 2 (printer). Beyond that, many people 
still believe that you (um’t add COMM 3 tmd COMM 4 to a Macititosh. 
riiat’s not true. Starting with System 7, configuring a Macititosh II for 
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use wilh dual-port (or <|uad-por() serial intcrrace cards is uo more dilTi- 
culi than courigurin" a PC-compalihle coni|)uter for use with dual-port 
serial cards. Whether il\s a PC or a Mac, the re(|uiroinent:s are exactly the 
same. \\\ you need are: 

• \ dual-poi1 (or a (|uad-port) serial interface card. 

• System software to register the extra serial ports as COMM 3, 
C()MM4. COMM 5, and COMM 6. 

f igure 7-10 shows a I lurdler-l IQS (Hurdler (|uad serial) card from 
Creative Solutions. It installs like any other .\uBus card. "Fo u.se it, just 
conriect up a serial device (the same as you would on a PC) and install 
the “Register MxS" INFF in your System folder. 




Figure 7-10 Hurdler-HQS card. Courtesy of Creative Solutions 

3 lie IMT, “Register I IxS/’ registers Munller serial cards with the 
Macintosh Communications Toolbox (CTB) at startup. .After that, the 
extra serial ports are automatically available to any program compatilile 
with the Communications d oolbox feature of System ?. 

Communications Toolbox Upgrades for System 6.0.4, 6.0.5, and 6.0.7 

If you have a Macintosh II computer witli only 1 MR of mcinoiy, then you 
can’t run System 7, but you can still use the I lurdler-l IQS card by in- 
stalling the (7FB into Systems 6.0.4, 6.0.5, or 6.0.7. "Fhis is accomplished 
by running the A|)ple Installer program (supplicnl with the I lurdler-l IQS 
card) as suggested in f igure 7-11 and copying the “Communications 
Folder” from CSPs “Comm ToolBox Demo” disk into the System Folder 
of your .startup disk. 'Fhe.se two actions give Systems 6.0.4, 6.0.5, and 
6.0.7 the Communications l^oolbox (Equivalent of System 7. 
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Welcome to the Macintoshs 
Communications Toolbox Installer 



This program Installs Ihe Madnlosh Communications 
Toolbox into the System Folder of a disk that you select 

aick 'Install' In the next dialog box to Install the 
Macintosh Communications Toolbox. 






Figure 7-11 Use the Communications Toolbox Installer to add the CTB to Systems 6.0.4, 
6.0.5, and 6.0.7. 

Chooser Setup for Serial Cards 

Once a 1 liircller-1 IQS card is installed in a NuBiis slot, it makes itself 
availahle to all (rFB-coinpatihle |)rinter drivers. To see it, pull out die 
(Chooser DA, select an ap|)ro|)riat;e printer driver, and scroll to the bot- 
tom of the ^Select a printer port:” list box. As shown in Figure 7-5, the 
icon for the Coimmmicaiions Toolbox resembles a jig-saw puzzle piece 
of a comimmications satellite dish. Select that icon, then click the Set- 
tings button. As shown in Figure 7-12, the Comimmications Settings 
dialog box allows you to set band rate, parity, data bits, and so on (just 
like a teleconiimmications program). To select one of the I birdler-1 IQS 
ports, click the appropriate icon. 
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1 ( ]] 


Method:| Serial Tool | 


[ Cancel ] 



Port Sottin^s 
B»udR*U: i 9600 I 
Pirity : | None | 

D«UBlts: mi 
stop Bits: I 1 I 
H«ndsh4ko: | Won» | 



ml 


lilBlil 


HDS Slot 1 Port 1 






iIIiiTTvTTPr75 



Vh»n Closing Doourmnt 
r~l HoM Connection 

□ iTiVrj t-> !>n •n-ivrft t 



Figure 7-12 The Communications Settings dialog box allows you to set baud rate, parity, 
data bits, and so on, just like a telecommunications program. 
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Troubleshooting Serial Card Installations 

VUe I liirdler-l IQS card works equally well with System 6 and System 7, 
but unlike the llurdler-CPl card, it’s CommToolbox dependent. IT a 
printer driver doesn't support the CommToolbox. the satellite-dish icon 
doesn't show up in the Chooser, and you can’t access the t^xtra serial 
ports, riirough System 7.0, none of the y\pple-brand printer drivers 
(Image Writer 11. LQ ImageWriter) support CoinmToolbox! The same is 
true of many telecommunications [)rograms. In other words, it’s not 
enough to simply add I lurdler-1 IQS hardware. If your communications 
software doesn’t support Comm Foolbox. the extra ports are not going to 
he readily accessible. 

Second, early versions of the I lurdler-l IQS card only sup|)ort baud 
rates of 300 to 38,-tOO. They don’t support high-speed 57,(>00 baud 
comniLinications. They don’t work with I IP-DeskWriter printers, not 
even under System 7 with a JeiLink Express printer driver from CD F 
SofUvorks. Instead, the DeskW liter |)rinls: "Datacomm Error - please 
check baudrate”. (Eight or wrong, there’s no period after ^"Datacomm” 
and '^'baudrate” is s|)cllefl as one word.) 

Troubleshooting Other NuBus Card Installations 

I he ROM chips supplied with the original Macintosh II limit each NuUus 
card to 1 MB of on-board memory*. Laser printer cards and 32-bit video 
cards containing more than 1 MB of on-board memory don’t work on 
these machines. 

"Fhe fix involves a ROM upgrade. Installing revision B RO.Ms elimi- 
nates the problem. Installing revision C ROMs which are included with 
the floppy drive high density (EDI ID) upgrades (described in Chapter 8) 
also eliminates the problem. To find out which ROMs arc in your original 
Macintosh II. refer to Chapter 6, Figures 6-7 and 6-8 for exact chip loca- 
tions, and refer to Fable 7-3 for ROM version information. 

Table 7-3. Macintosh 11 ROM Identification 



u;i/Lii- 1 1 


L4/LIM2 


115/LH)1 1 


L6/LD12 


Revision 


s'roocKs 


3 S roOCKS 


MACH ROM 


iRt:i-: s roocKS 




LLvl.3()() 


MLvl.3()() 


Mllvl.3 


illlvl.300 


Original? 


:H2-0I08A 


342-0 1 07A 


342-0 lOOA 


342-0 lOfjA 


A 


342-0 1()«3 


342-01070 


342-01000 


342-010.30 


0 (I' i.xrs iNiiOus) 


342-0()420 


342-004 10 


342-00400 


342-00390 


0 (adds mi ID) 


342-0()42C 


342-00410 


342-0()400 


342-0039C 


C (later FDI ID) 
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Expansion Cards for the Macintosh llsi 

Unlike the Macintosh 11/llx/llfx and the Macintosh Ilcx/llci, the Macin- 
tosh llsi docs not contain a NiiBus-coinpatible (expansion slot. The single 
expansion slot that it does contain is designed for one of txvo optional 
adapter cards which add either a NiiBiis slot coinpatihle with other 
Macintosh 11 computers, or an MC()8030 (H)30) processor-direct slot 
(PDS) coinpatihle with the Macintosh Se30. Both cards also provide 
an MC68882BC20A floating point unit (FPU), also known as a math 
coprocessor. 

Figure 7-13 shows an adapter (raid which adds an '030 slot. The 
empty slot is at the top of the adapter card. Actual '030 cards plug into 
this slot, span the top of the CPU cabinet, and rest on a plastic support 
shelf attached to the power supply. The support shelf is included with 
the adapter card, not with the '030 (or NuBus) card. Note also lliat while 
adapter cards mount verti(!tdly (up ami down), expansion cards mount 
horizontally (across the top of the CPU cabinet), as suggested in Figure 
7-14. Since heat rises, any expansion card in a Macintosh llsi tends to 
run hot . 



Coprocessor 



Slot 



Figure 7-13 Optional adapter cards for the Macintosh llsi include an MC68882RC20A 
math coprocessor and either a NuBus expansion slot or an MC68030 processor-direct ex- 
pansion slot. 
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Troubleshooting Macintosh llsi Expansion Card Installations 

Duo to power siip|)ly limitations, NiiBus cards requiring over 15 watts 
and PDS cards re(|uiring over 7 watts may not work in a fully configuretJ 
Macintosh llsi. I he stock Mac llsi power supply is only rated for 44 
watts. With 17 MB of BAM and an 80 MB hard (Irive, there’s not much 
power left over for expansion cards. Under such circmnstances, a 20- 
watt Macintosh Display Card 8.24 (iC may prevent the computer from 
turning on. The fix is to remove the offending expansion card and re- 
place it with one that consumes less power. 



Shelf 



Slot 




Figure 7-14 Actual ‘030 expansion cards plug into the processor-direct slot at the top of the 
card and rest on a plastic support shelf that attaches to the power supply. 



A second problem has to do with t he numl)er of expansion slots. A llsi 
adapter card adds only one expansion slot (either "030 or NuBus). PC- 
coitipatible coprocessors and graphics accelerators which require more 
than one NuBus expansion slot are |)hysically incompatible. 

d hat’s it for expansion card upgrades. Next, w-e’ll look at disk drives. 
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FDHD — Disk Drive 
Upgrades 



This chapter shows how to add a second disk drive to tlie Macintosh 11/ 
llx/lllx. Internal an<l external drives are covered, including floppy-disk 
high-density 1.4 .MB drives. The instructions given here assume that 
you’re thoroughly Familiar with liSD and that you know how to lake 
your Macintosh apart. If necessar)% phrase read Chapter 1 for ESD- 
prevention information and Chapter 4 for take-a[)art information before 
proceeding. 

Types of Disk Drives 

Macintosh disks can cither be single-sided double-density (SSDD), 
double-sided double-density (DSDD), or double-sided high-density 
(DSHD). SSDD disks work with 400K disk drives. DSDD disks work 
with BOOK disk drives. DSHD disks work with 1.4 MB disk drives. 
Apple-brand 1 .4 MB disk drives are officially known as floppy disk high 
flensity (FDIID) drives and also referred to as super drives, 

400K Disk Drives 

The 400K disk drive used in the original 128K Macintosh, 512K Macin- 
tosh, Lisa 2, and Macintosh XL is a single-sided, group code recording 
(OCR) model. Single-sided means that the drive has one head (a lower 
head) and consequently the drive only writes to the lower side of the 
disk. The u|)per side* of the disk is not used. 
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Group code recording means dial die spe<‘(l of die drive's spinner mo- 
tor is varied. Siiu;e sectors near the diskette huh s[)in slower than sectors 
near die diskette rim, slowing down die drive’s spinner motor when the 
read/write head is over the outer scM tors increases a ilisk’s storage capac- 
ity. WIkui the same SSDD disk is rormatted under constant-s|)eed modi- 
fied fre(|ucncy modulation on a PG-compadhIe computer, it holds only 
360K of data, 10% less dian when formatled on a Macintosh. 

On the 128K/512K/512Ke and (he Macinlosh Plus, speed n^gulation 
for the 4()0K disk drive is |)rovided hy an AS(i PAL on the logic boartl. 
Macintosh SE logic hoards also provide speed regtilation for 400K disk 
drives. Other Macintosh logic hoards including all Macintosh II logic 
hoards do not. If you try to use a 4()()K disk drive on an SE 30 or a 
Macintosh II, it won’t hurt anything, hut the drive won’t work (not even 
as a 360K drive). \V hen you insert a 400K <lisk, the drive spins hriefly at 
constant s|ieed, then, lacking tlu^ e.xternal sfieed control signal, it comes 
to an abrupt stop, tmd ejects the disk. Please note that this doesn’t mean 
you can’t use 400K disks in a Ma<*intosh 11 series computer, only that yon 
can’t attach (or install) an old 400K disk drive to a Macintosh II. 



800K Disk Drives 

The HOOK disk drive used in the 5I2K enhanced Macintosh, the Macin- 
tosh Plus, the original Macintosh SE, and the original Macintosh II is a 
doul lie-sided, OCR model. Double-sided means that the drive has two 
heads (upper and lower) and cons(M|uently the: drive writes to both sides 
of the disk. 

Unlike 400K drives, the motor speed on HOOK drives is self-regulat- 
ing. In order to use an HOOK disk drive in a Macinlosh that also provides 
regulation, lines 9 and 20 of the disk drive data cable have to he cut. If 
lines 9 and 20 are not cut, the drive pulses incessantly and doesn’t work. 



1.4 MB Disk Drives 

Fhe 1.4 MB flop|>v disk high densitv (EDI ID) super drive used in the 
Macintosh SE EI)riD/SE30 ami the Macintosh llx/llfx. Ilcx/ci, llsi, and 
LC is a douhle-sidiHl model that supports both GCR and modified fre- 
quency modulation (MlvM). 
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LndcM* Madniosh I'inder software, SSDD disks ran l)e formatted to 
400K, DSHD disks can l)c formatted to 800K, and DSHD disks c an be 
formatted to 1.4 MB, usiriji; GCR data (mcodiiig. The Macintosh allows 
both SSDD and DSDD disks to be formatted to BOOK or 400K. DSHD 
disks can only l)e formattcfl to 1.4 MB when nsin*r a h'DI ID drive. 

Uiuler A|)ple File Fxchange software (version 1.1 or greater), DSDD 
disks can also be formatted to 720K and DSHD disks can be formatied 
to 1.4 MB, using MFM data encoding. Generic text and graphics files ctm 
then be copied to these disks and the disks can be read in PG-conipatible 
computers under Microsoft Disk Operating System (MS-DOS). Format- 
ting a disk with .Apple I'ile Mxchange is illustrated in Figure 8-1. 




Completely erase and initialize 
the disk ‘^Untitled’*? 



($> 1440K 





iMacintosh | 






MS-OOS 






ProDDS 






c 


Erase ]|[ Cancel ]] 



Figure 8-1 Under Apple File Exchange software (version 1 .1 or greater) DSHD disks can be 
formatted to 1.4 MB, using MFM data encoding for use in PC-compatible computers. 



Apple File Exchange software is the official way for Macintosh IIx/ 
llfx. Macintosh llcx/ci, and Macintosh llsi computers to share' disks with 
PG-comj)atible computers, but MS-DOS formatting doesn't work on 
original .Mac Ils e<|iii|)ped only with BOOK drives. To make full nse ol 
.Apple File Exchange .software on an original Mac II, yon have to add a 
1.4 MB super drive (ind install an F Dl ID/HOM upgrade. 



Formatting Rules 

Brand new, brand-name SSDD disks can often be formatte'd to BOOK 
W'ith no [)rol)leni whatsoe'ver. The reason used brand-name disks give 
problems has to do with (he pressure pad used (in |)lace of an upper 
head) on 4()0K disk drives. Over a |>eriod of time, the cotton-like pres- 
sure pad accumulates grit which gradually sands away the upper side of 
the disk (like a disc sander). "Hie more the disk has !)een used, the more 
the up|»er side has been sandi'd, the less reliable it becomes. 
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For iinrolaied reasons, DSDI) <lLsks that become iimisablc may also 
have problems on ihe upper side. II ihat’s ihe c.ase, they caii usually be 
formalt('d to 400K. where they will continue to give good service in 
single-si<led disk drives. This salvage method is guaranteed to work al 
least 50% of the lime. 

Some firms sell disk notchers that allow you to format DSDI) disks to 
1.4 MB. In general, disk notchers only work reliably with the bivst brand- 
name disks. With other luaiuls, only about 30% of the DSDI) disks you 
notch will actually format to 1.4 MB. Afterwards, a full 50% of those will 
prove to be unreliable. 

In general, flop|)y disks should only be formatted in their native disk 
drives. DSHD disks have thinner magnetic particles diaii DSDI) disks. 
Thinner magnetic particles re(|uire w<^aker magnetic signals and vice 
versa. Ilie biggest problem occurs when high-density disks are format- 
ted to HOOK in a high-density drive. Under certain circumstances when 
the <lisk is subsequently u.sed in an HOOK drive (wltich has a stronger 
head), the data may become scrambled. 

Another problem arises when .someone has taken a DSHD disk and 
formatted it in an HOOK drive. Hie HOOK drive doesn't know about 
DSI ID disks and formats it as an HOOK disk. When someone takes that 
disk and inserts it into a 1.4 MB DSHD drive, the drive realizes it’s an 
DSHD disk, but doesn’t understand the HOOK formatting (bccaii.se 
you’re not su|)posed to format DSHD flisks to HOOK). Thus, the Macin- 
tosh thinks that the disk is not readable and asks you to initialize the 
flisk. In order to read a DSHD disk formatted to HOOK in a M)1 ID drive, 
cover the opening on the opposite side of the disk lock notch with a small 
piece of opaqtie tape. 

(It shotild be noK^d that PC-(H)inpatible computers have similar prob- 
lems. H()0K DSDI) 5'A-inch disks fontiaitetl in a 1.2 VIB DSHD drive 
cannot be read reliably in 360K drives.) 

hleally then, at least titttil stich time as HOOK disks are no longer usetl, 
it makes sense to have both HOOK and 1 .4 MB disk drives. 'Hie Macintosh 
llcx/ci ami the Macintosh llsi are factoiy eqtiip|)cd with one internal 1.4 
MB drive and one external disk drive connector. To add an external 
HOOK disk drive, all yoti have to do is plug otie in. 

On the Macintosh ll/Ilx/Ilfx, adding a second disk drive is somewhat 
more complicated. These coinptiters are not (‘qtiipped with external disk 
drive connectors. In the next .se(!tion, we II see how to add one. 
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Building an External Disk Drive Adapter 

As shown in Chapter 4, Figure 4-4, the Macintosh 11/Ilx/Ilfx can hold 
(wo internal disk drives. The disk drive data cables plug into 20-pin |)lug 
connectors on (he logic board. Fhe plug connectors, shown in Chapter 6, 
rdgures 6-7. 6-8. and 6-0, are generally marked .116 and .1 17. dlie board 
references (.116 and .117) may read from left to right, from right to left 
(.117 and .116) or they may b(‘ unmarkc^d (? and ?). Regardless of how 
they are marked, the plug connector on the right is for (he right side 
drive, and (he plug connector on the left is for the left sid(‘ drive. If the 
Macintosh II does not have a second iniernal disk drive, then (he other 
plug connector can be fitted with an a<lapter cable, milled through the 
back of the computer and used to connect an external disk drive. Figure 
8-2 provides wiring details for making your own (uible. Table 8-1 pro- 
vides a parts list. 




Figure 8-2 Wiring instructions for Mac ll/llx/llfx to external disk drive adapter. 
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'I’ahlo 8-1. Paris List for I'^xlenial Disk Drive Adapter Cable 



Quuiilily 


Description 


1 


DBI9-S (sorket) 


1 


DBI9-II (liood) 


2 


feel of 2()-coinlucior rilibuii cable 


1 


ll)C-S20 (socket for 2 ()-coii(Iik4oi' ribbon cabltt) 



Construction Notes 

Socket imml)er one on llie insiilaiion displaceinent connector (ID(^ is 
indicated Ity an arrow etched inio (he plastic housing. Wire nninbcr one 
in the 20-condnc:lor rihhon cable is indicated by a red stripe. Start by 
finding the arrow etched into the plastic housing. Align the red stri|)e on 
the 20-condnctor ribbon <-able with the arrow on the housing, insert the 
cable, and squeeze the two halves of the IDC together. You can buy a 
special tool (calh'd an IDC crimper) for scpieezing ID(Js, hut an ordinary 
shop vise works fine. In either (’ase, you only get one shot, so line up the 
connector very carefully before yon squeeze. 

do prepare the other end of the cable, lay it on a flat board and sepa- 
rate the wires using a sharp razor knife. Make each strand about 
72 inches in length. Strip 7i(»-inch of insulation from each strand. 

Next, tin (he strip|>ed ends with a tiny amount of solder. When that’s 
done, .secure the DB-19S in a small 5ho|j vise, and tin each of the solder 
cii|)s. Once the stri|)ped ends ami the solder cups are tinned, put the 
solder away. Csinga 15- to 25-watt (low-wattage) soldering pencil with 
a very fine point, touch the tinned wires to the tinned .solder cups ami 
melt the joints without adding any mon^ solder. 

When soldering the ribl»on cable to the DB- 19S, bear in mind that the 
socket numl)ers will l)e reversed. On the solder side of the DB-19S, the 
numbers go the opposite way. They read from left to right, not right to 
left. 

\ small shop vise or a helping hands tool (a set of alligator clips at- 
tached to a weighted stiind) makes the solder work go much faster. 
W ithont something to kee[) the DB- 19S from moving, soldering the win^s 
is veiy difficult. 
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II* you’ve never made tliis lype of cable before, allow yourself an hour 
to finish the job. Otherwise, assuiniiifj; a well-equipped work shop, you II 
need about 15 inimiles. 

Installing the Adapter Cable 

Once you build the cable, it s a simple matter to install it. Here’s the 
general |>rocedure: 

1 . Follow the take-apart |)rocedure given in Cha|)ter 4 for the Macin- 
tosh ll/llx/Ilfx. Ueinove die lid of tlie CPU as shown in Figures 4-1 
to 4-4. 

2. Select an unus(‘<l NuBus slot, nMiiove its ex|)ansion cover shield and 
pusli out its hole plug as shown in Cha|)ter 7, Figure 7-2. 

3. Starting from the outside (not the insitle) of the CPU cabinet, route 
the IDC socket connector through the expansion cover opening. 

4. Plug the IDC-20S socket connector into an unused disk-drive |»hig 
connector on the Macintosh II logic board. As shown in Chapter 6, 
Figures 6-7 and 6-8, the unused disk-drive connector is generally 
marked .116 or .117. Phe two connectors are: keyed, ddiere is only 
one way to fit them together. 11iere is no way to fit them together 
backwards. 

5. Adjust the ribbon cable so that the DB19-S <langles conveniently 
out the back of the CPU cabinet. Taking care not to pinch the 
ribbon cable any more than necessary, carefully nu’iistall the ex- 
pansion (‘over shield and the hole plug. 

6. Heattach the lid of the CPU. 

Using the Adapter Cable 

.lust like the external disk drive (^onn(‘ctor on a Macintosh llcx/ci and the 
Macintosh llsi, the adapter calile only works with self-r(‘gulating disk 
drives. If you try to use an (‘xternally regulated drive (4()()K or non- 
/\p|)le 8()0K) on the adapter cable, it won’t hurt anything, but the drive 
won’t work. W h(mev('r you insert a disk, the motor will spin briefly, 
then, lacking the external sptod control signal, it w ill come to an abrupt 
stop and eject the disk. .\s numtioned previously, there’s nothing to be 
done about exUn iially logulated disk drives. 11iey were designed for use 
on the 128K/512K/Mac Plus and Mac SE, not for u.se on a .Macintosh II. 
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Oil the original Macintosh 11, adapter cable use is also limited to self 
regulating BOOK external disk drives. Self- regulating \A MB drives do 
work, hilt until yon upgrade the read-only meinor\' chips (ROMs) and 
the integrateil Wozniak inachine (IWM) on the Macintosh II CPU hoard, 
they only work as BOOK drives and not as well as the real thing. 

On the Macintosh llx/llfx, the adaiiter cable works with both self- 
regulating BOOK and 1.4 MB disk drives. Since both the Macintosh llx 
and llfx are factory e(|ui|>ped with internal 1.4 MB disk drives, the 
a(la|)ter cable is a great way to make use of external Ap|jle-brand BOOK 
drives that you already own. 

Installing a Second Internal Disk Drive 

Alternately you can install an second internal disk drive in a Macintosh 
ll/llx/llfx. Sources for low-cost BOOK drives include dual-drive Macin- 
tosh SUs that have receivt'd internal hard drive upgrades and/or dual- 
drive Macintosh SUs that have received FDI ID super drive upgrades. 
Macintosh SE disk drives and Macintosh II disk drives are 100% inter- 
changeable right down to the mounting hardware. A second 1.4 MB 
drive can tdso be added to a Macintosh 11/Ilx/lIfx, but until such time as 
BOOK disks are no longer used, this makes less sense. Regardless of what 
drive you choose to install, the installation procedure is die same: 

1. Follow the take-apai1 procedun* given in Clia|iter 4 for the Macin- 
tosh ll/lIx/llfx. Remove the lid of the CPU as shown in Figures 4-1 
to 4-4. 

2. Unplug the data cable from the plug connector on the back of the 
new disk drive. 

3. Plug tbe data cable into the em[)ty disk-drive connector on the 
Macintosh II logic boanl. As shown in Cha|)ter 6, Figures 6-7 and 
6-B, the disk drive connectors are generally marked .116 or .117. 
The one locaietl on the right is for the original (right side) drive. 
The one located on the left is for the additional (left side) drive. 

4. Underneath the front of the disk drive mounting bracket are two 
metal prongs that fit into slots cut into the drive bay. Insert the 
prongs into the slots and slide the disk drive all lh(‘ way fonvard. 

5. Secure the back of ihe disk drive mounting bracket to the drive bay 
with a single 3.5 X B-millimeter Phillips-head screw. 
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(). Pliifr tlie data cable into the pin header at die back of the disk 
drive. 

7. HeattachthelidoftheCPU. 

When installing 1.4 MB drives into original Macintosh II CPUs, bear 
in inital that unless yon ii|)gra<le the ROMs and the integrated \\ ozniak 
machine (IWM) on the Macintosh II logic board, they'll only work as 
800K drives, and not as well as the real thing. 



Installing an FDHD/ROM Upgrade into a Macintosh II 

The olficial Apple M)IID Macintosh II L[)grade Kit, |)ari number 
M0244, provides the live chips yon need to get a 1.4 MB super drive 
working in an original Macintosh II. Talile 8-2 |)rovi<les a parts list witli 
board references for various revisions of the VhuMiitosIi 11 logic lioard. 
Figure 8-8 shows the gtaieral area where the five chips are located. 

Table 8-2. Parts List for Apple FDI ID™ Macintosh II Upgrade Kii, part 
number M0244 



Quantity Part Xuiiiber Description Board References 



1 342-0()4t)8 


Medium IU)M 


Ijr3 


ROM5 


i:i)ii 


1 ;342-()()39(: 


1 Ii-1, ROM 


UO 


R0M(3 


111)12 


1 342-0642C 


Low ROM 


13 


ROM3 


1 Fll 


1 343-0(3-1113 


M(‘(lium low ROM 


IJ4 


ROM4 


UF12 


1 344S00()2-0I 


SWIM CCR/MFM 


LK)(3 


IWM 


UIIO 




FDI II) com roller 









In addition to the Apple hDIID Macintosh II U|)grade Kit, part 
number M0244, you n(*ed an FDI ID drive mechanism, |)ari number 
C)6 1-0474, a disk drive data cable, |)art number 590-0188, and System 
software version 6.0.2 or latt'r. Earlier System software versions don’t 
support 1 .4 MB drives, not even when an h'DI ID upgrade kit is installed, 
riiese items are shown in Figure 8-4, superimposed on a Mac II logic 
boani for clarity. 

It shoiihl be noted that System software version 6.0.2 is the minimum 
FDI ID r(M|uirement. System software 6.0.4 is pnTerred for stock CPUs 
with 1 MB of DRAM. Svstem 7 and beyond is preferred for upgraded 
CPUs with at least 2 MB* of DRAM. 
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Figure 8-3 On the original Macintosh II logic board, the ROMs are at board references U5, 
U6, U3, and U4. The IWM is at board reference U66. 
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im 

B 
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Disk 
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Figure 8-4 In addition to the Apple FDHD Macintosh ii Upgrade Kit. part number M0244 
which includes 4 ROMs and a Super Wozniak Integrated Machine (SWIM), you need an FDHD 
drive mechanism, part number 661-0474, a disk drive data cable, part number 590-0188, 
and System software version 6.0.2 or later. Parts are superimposed on a Mac II logic board 
for clarity. 
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Once you gather the I Dill) upgrade parts, it's a simple matter to in- 
stall them. I lere’s the general procedure: 

1. hollow the take-a|)art piocedure given in Chapter 4 (dr the Macin- 
tosh ll/ll\/lHx. Remove the lid of the CPU as shown in I'igures 4-1 
to 4-4. 

2. Un|)hig the drive cables. As indicated in l"igure 4-4, un|)hig the 
disk drive data cable(s) from the logic hoanl. Unplug the hard 
drive data and power cables from the hard drive. 

3. Remove the drive bay. As indicaKKi in higure 4-4, unscrew four 
Phillips-head screws and lilt straight up. 

4. lns|)(‘ct the logic board. If necessary, blow out accumulated dust 
with compressed air. 

5. Locate the IWM socket. On early logic boards, as shown in Chapter 
0, Mgure 6-6, the l\\ M socket is at board reference U^66. On later 
logic boards, as shown in Chapter (>, Figiue 6-7, the IWM socket is 
at board reference LUO. Note that the IWM is a 2fi-pin plastic 
headless chii) (PLC). 

6. Observe the e.xisting chi|) orientation. As shown in Figure 8-3, the 
left side of the PLC is beveled. A dot printed on top of the PLC 
faces the |)ow(5r stipply. It's very im|)ortant to note the orientation 
tietails now, before you remove the existing IW.M. so that there is 
no confusion when it comes lime to insert the replacement chip. 

7. Remove the IWM. As shown in Figure 8-3, the up|)er-left and low- 
er-right corners of the IWM socket are slotted. I'lie easiest way to 
remove the chi|) is with a PLC removal tool, but you can also pry it 
out (very carefully) using a #2 jeweler's screwdriver. Insert the 
screwdriver tip into one of the slots (between the chij) and the PLC 
socket, not between the socket an<l the logic board) and [)i*y gently. 
3\ike tiny bites. Move the tool back and forth from slot to slot. 
Don’t try to |)op the chip (Mitin^ly from one slot. Rrute force doesn’t 
work. As with all flelicate work: '^Nuo e a JofX(i. mas c o Jeiio.''’ (It’s 
not the force, it’s the techni(|ue.) If you <lon’t use jciio. (if you don’t 
take tiny bites and move the tool back and forth from slot to slot) 
you may snap the tool, or you may break the Pl.C socket. 

8. Install the SWIM. Point the dot on top of the SWIVI toward the 
|)ower supply and gently press the chi|> into the PLC socket. Press 
gently. If you pound the chip with your fist, you may l)reak the 
logic board. 
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9. Locate the ROM sockets. On early logic boards, as shown in 
Chapter 6, Figure 6-6, die ROM sockets are at board references 
LI5, U6, U3, and U4. On later logic boards, as shown in Chapter 
6, Figure 6-7, the ROM sockets are at lioard references UDll, 
UD12, LF1 1, and UF12. Note that the ROMs are 28-pin plastic 
dual inline paerkage (DIP) chi|)s. 

10. Observe tlie existing chip orientation. As shown in Figure 8-3, 
one end of each ROM chip is notched. Each notch faces the front 
of the CPU cabinet. IPs very important to note the orientation 
details now, before you remove the existing ROMs, so that there 
will be no confusion when it comes time to insert the replacement 
ROMs. 

1 I . Remove the ROMs. "Pile easiest way to remove them is with a DIP 
1C removal tool, but you can also pry them out (very carefully) 
using a small screwdriver. Insert the screwdriver tip between the 
chip and the socket (not between the socket and the logic board) 
and tise an alternating lever technif|ue. Don’t try to pop a chip 
entirely from one side of its socket. Brute force doesn’t work. If 
you don’t tise /c//o, (technique) yoirll bend the pins on the old 
ROMs and your dealer may refuse to take them in trade. 

12. Install the replacement ROMs. Refer to fable 8-2 for part num- 
ber to lioard reference information. Be sure to point the notches 
toward the front of the CPU cabinet. The easiest way to insert the 
ROMs is with a DIP IC insertion tool but you can also insert them 
(very care(ully) by hand. The '‘yeito’^ here is to get all the pins 
started simultaneously. 

13. Inspect the ROMs. Make sure that they are oriented correiMly, 
seated firmly, and that none of the pins are bent under or sticking 
out from the sockets. 

14. Reinstall the flrive bay. As indicated in Figure 4-4, attach the 
drive bay with four 3.5 X 8-millimcter Phillips-head screws. 

15. Install the 1.4 MB drive mechanism. Underneath the front of the 
ilisk drive motuiting bracket are two metal prongs that fit into 
slots cut into the drive liay. Insert the prongs into the slots and 
slide the disk drive all the way forward. Secure the bracket to the 
drive bay with one 3.5 X 8-millimeter Phillips-head screw. 
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16. Keroiinecl tin* drive cables. As indicated in I'ifrure 4-4, pliif? tlic 
liard drive data and power cables into the hard drive. Ping tlie 
new data cable into the connector at the back of the 1.4 Mli disk 
drive. As shown in (lha|)ter 6, Figures 6-7 and 6-8, the disk drive 
coniHiCtors on the iVbu’iniosh II logic board are generally marked 
.116 or .1 17. riie one located on the right is for the original (right 
side) drive. The one located on the left is for the new (left side) 
drive. 

17. Reattach the lid of the CPI!. 

To test the FDNl) upgrade, format a blank DSIIl) disk in the new 
drive. l!nder Finder versions supplied with System 6.0.2, 6.0.3, 6.0.4, 

6.0. 5. and 6.0.7, the formatted DSI ID disk window should show 12K in 
disk and 1,404K available. Under h inder versions sn|)plied with System 
7.0b, the formatted DSI ID disk window should show 12K in disk and 
1.3 MR available. 

DSDD disks can also be formatted in high-density drives, although it's 
not a good id<ia. j\ev(M*theles.s, yon may want to try il., just to make sure 
everything is working okay. I nder h inder versions supplied with System 

6.0. 2, 6.0.3, 6.0.4, 6.0.5, ami 6.0.7, the formatt('d DSDD disk window 
should show 7K in disk and 770K available. Under I'inder versions sup- 
pli(‘d with System 7.01). the formatted DSDD disk window should show 
IK in disk and 785K available. 

Troubleshooting BOOK Disk Drives 

Problems wilh 800K drives are invariably related to the loatling rails and 
the eject mechanism. Over a ptuiod of time dust clogs the mechanism. 
Fveiitually, the grease dries up. Sooner or later the eject mechanism 
jams, ami disks become stuck in the rails, especially disks with thret' or 
more labels affixed to them. At that point, the problem would be easy 
enough to repair, except (hat frustrated users, invariably armed with 
needle nose pliers, tend to fon*il)ly <‘xtract the disk, h'orcible extraction 
bends the eject levers and damages (he uj)per rea<l/write head. ly|)ical 
head damage is illustrated in Figure 8-5. 

W lien the upper lu^ad is bent, eviuy 800K disk you insert returns a 
dialog box stating: ‘ Phis disk is unreadable. Do you want to initialize 
it? " When you click the OK button and select ^two-sided." the initializa- 
tion fails, l o verify (hat problem is n'lated to the upper read/write head 
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(not soinothing else), insert a hlank disk ami try initializing it as ‘^one- 
sid(Ml.” If the disk formats to 400K, then yon know llial a hent upper 
head is (hdniitely I he prohlein. 

Ueplaring the hea<l assembly is (‘asy enough. Aligning it pro[>erly is 
not. To do (he job right, yon m^ed an alignment disk, exerciser software, 
and an oscilloseope. All cost more than a |)rofessional repair, so for most 
peo|)le, the only cost-(dTeetive o|)tion is to s(mk 1 out the drive. fOr a list of 
repair shops that specializ(‘ in <lisk drive work, nder to Appendix B. 




head. 



Sometimes, every BOOK disk yon in.sert returns a dialog box, slating: 
' "Hiis disk is unreadable. Do yon want to initialize it?’’ even when yon 
haven’t experienced eject problems. In that case, the problem may have 
been caused by airborne pollntanis. I hnni<l air carries cigannte smoke, 
|)ollen, sea sail, and olher contaminants into the drive. All this mixes 
with disk dust to make mortar. The mortar eventually dries (usually on 
the hea<ls) and disk drives that worked perfectly yesterday suddenly stop 
working. 

d o verify that the problem is related to airborne pollntanis and not 
something else, insert a |)remoist(Mied cleaning diskette, wait the |>re- 
scribed lime (nsnally a few minntes) anti try inserting a disk. If everv- 
thing works now, the heatl was just dirty. Don’t worry about it. 
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Types of Cleaning Diskettes 

Cleaning diskettes come in two types. One uses a preinoistened polyester 
pad. \\ hen tliis type is inserted, die head pulls liaek to track zero, the 
pad spins for a few seconds (like a floppy disk) and then you get a '’This 
disk is unreadable. Do you waul to initialize it? dialog l)ox. At thal 
point, cleaning is finished. 10 eject the cl(‘aning diskeite, click the eject 
button. 

A second type uses sofi pile brushes. When this ty[>e is inserteil, the 
head is methodically steppinl across die brushes umler soflwan^ control. 
The brushes tio a much better job, but widiout diagnostic software, this 
type does not work. A brush-t\pe cleaning system complete with diag- 
nostic software is shown in Figure d-(), courtesy of frackmate America. 



TR^ DIAGNOSTICS ji 

AtiO DISK OniV£ UAtUrtUAWl 

__ I 



Figure 8-6 Trackmate Generation 3.0. Courtesy of Trackmate America. 

With either type* of cleaner, the ’ I his disk is unreadable...'” problem 
can suddenly recur. Sometimes recurr(*nce is caused l>y using a single 
ba<l disk. Some disks make* more elisk elust than others. Disk dust and 
lu)t. liumiel air make he*ad mortar. If the preiblem re*eairs, cle*an the elrive 
again, retire* the sus|)ee-t disk(s) anel try aneither brand. 

riiat’s it for I Dl ID iipgraeles. .\e.\t. well look at SCSI harel drivers. 
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This chapter explains the <liffereiice l)ct\veen inlenial and exlernal SCSI 
hard drives, shows how to install hard drives into a Macintosh II, and 
shows how to install hanl drives into external enclosures. The instruc- 
tions given here assiune that you’re thoroughly huniliar with ESI) and 
that you know how to take your Macintosh apart. If necessary, please 
read Chapter 1 for ESD-[)revention iidormation and Chapter 4 for lake- 
apari information before proceeding. 



Types of Hard Drives 

Many people are under the im|)re.ssion that internal and external SCSI 
hard drives are com|)letely different, riiey’re not. The main differenc(^ 
hetwc'cn an internal hard drive and an external hard drive is that th(^ 
former is mounted inside a Macintosh II CPC cal)inet and the latter is 
mounted inside an external enclosiin^. As suggested in Eigure 9-1, you 
('an take any hard drive out of a .Macintosh II and put it inside of an 
external enclosure. Conversely, with the exce|)iion of the .Macintosh llsi, 
you (‘an lake any 3.5-inch form-factor SCSI liard drive out of an external 
enclosure and put it inside of a Macintosh II CPC ('ahinet. 
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Figure 9-1 The main difference between an internal hard drive and an external hard drive Is 
that the former is mounted inside a Macintosh II CPU cabinet and the latter is mounted Inside 
an external enclosure. 



The important point is that any given harrl drive is a constant. Only 
the mounting hardware varies. 



SCSI Interfaces 

SCSI refers to the small computer system interface (an NCR 53C80 chip) 
built into every Macintosh from the Macintosh Pins on up. A lot of people 
have trouble understanding what an interface does. If computers were 
human beings, then the logic board would be the brain, the hard drive 
would be the stomach, and the personal biological system interface 
(PBSI) would be the mouth and digestive organs. Data would be like 
food. Pood has to be routed through the PBSI to your stomach, before it 
can be drawn upon by the brain, dliis imalogy is not perfect, but it gets 
the idea across. No interface — no digestion. 



Form Factor SCSI Drives 

Form-factor half-height SCSI hard drives are made of three separate 
pieces. As shown in Figure 9-2, the SCSI controller card (1) is joined to 
the drive mechanism (2) by a metal frame (3). The diameter of the drive 
mechtmisrn can measure either 3 72 inches or 57-t inches. The height of 
a half-height drive mechanism measures approximately 1 V 2 inches. 
Since (earlier hard drive mechanisms measure a|)proxiinately 3 inches 
high, drives measuring only half as much (1 Vi-inches high) are known 
as V2-height drives. 
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Figure 9-2 Form-factor SCSI hard drives are made of three separate pieces. The SCSI con- 
troller card (1) is joined to the drive mechanism (2) by a metal frame (3). 



As shown in Chapter 4, Figures 4-4 and 4-32, the drive bay in a Mac- 
intosh ll/II\71l(x is large enough to lit either the 5.25-inch size or the 
3.5-iii(‘h size, but the drive bracket in a Macintosh Ilcx/IIci can only 
handle the 3.5-inch size. Due primarily to power-supply limitations, the 
Vlacintosh Ilsi can only handle an even smaller one-third height, 3.5- 
inch size. Although it is possible to gel a low-power half height, 3. 5-inch 
drive to work in a Ilsi, the extra drive height precludes the use of a full- 
size NuBus card so it\s not recommended. 1liis information is summa- 
rized in Table 9-1 . 

1'al)le9-l. .Vlacintosh II I lard Drive Capabilities 



\1o(ld 


Va-hcijrlil 

5'/4-imli 


'/2-liei{ilU 
3 Va-ineh 


V:t height 
3 V2-ineh 


Mac II 


Yes 


Yes 


Yes 


Mac llx 


Yes 


Yes 


Yes 


Mac lll'x 


Yes 


Yes 


Yes 


Mac Ilex 


No 


Yes 


Yes 


Mac llci 


No 


Yes 


Yes 


Mac Ilsi 


No 


Not Uecomiiiended 


Yes 



Standard Hard Drives 

Form-factor drives differ from .standard harrl drives in that both the 
<lrive and the controller are supplied by the original equipment manu- 
facturer. Private-label vendors sell the |)repackaged drive exactly the 
way they get it. 
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Standard hard drives are mamifaciim^d withoui embedded control- 
lers. Assemblers of hard drive subsystems (SCSI hard drives moimled in 
an external enclosure) have to provide the <‘ontroller separately. y\s 
shown in Figure 9-3, that re(|uires a bigger box, additional cabling, more 
cooling, and a bigger power supply. 




Figure 9-3 Standard hard drives with separate controllers require a bigger box, a bigger 
power supply, more cooling, and additional cabling. 

Unlike form-factor drives, standard hard drives can’t easily be trans- 
ferred to a Macintosh II, because there’s no provision for mounting the 
separate controller (*ard. 



Setting the Bus ID 

Fvery hard <lrive, laser printer, scanner, ct(\, on the SCSI bus must be 
assigned a uni(|ue identification (ID) numl)er. Fhe Macintosh II CPU is 
factory set at ID = 7. liy convention, inlernal hard drives are assigned ID 
= 0. Fxternal devices are assigned ID = 1, ID = 2, ID = 3, ID = 4, ID = 5, 
and ID = 6. 
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llach ID nuinl)er is assifjjned by jiim[)iiig |)iii headers (generally 0.025- 
iiirh s(|iiare posts on 0.100-indi centers) on the device's SCSI controller 
card. Assorted shorting blocks (used to jump the pin headers) are shown 
in Idgiire 9-4. 








Figure 9-4 Assorted shorting blocks (pin header jumpers). 



Pin Header Locations 

Pin h(‘ader location varies froni controller card to controller card. As 
shown in Figure 9-5, the SCSI ID pins on the Quaninin QA250 (the 
original 40 MB SCSI drive used in the Macintosh lI/4-4())stick u|) (at a 
right angle) IVoin the inidtlle of the controlhM* card. On other drives, the 
ID pins may stick <»ni from (be parallel to) the edge of the controller 
card. 




Figure 9-5 The SCSI ID pins on the Quantum QA250 stick up (at a right angle) from the 
middle of the controller card. 
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Pin Header Labeling 

Pin lieafler labeling also varies from controller card to controller card, 
d he SCSI ID pins on die Quantum QA250 are labeled AO, Al, and A2. 
On other drives, the same pins are labeled \V 1, \V2, and W 3. Sometimes, 
they’re not labeled at all. The im[)ortaiU points to remember are that 
SCSI ID pins are often labeled differemly from drive to drive, and they 
are not always located in the same place. 

/\s illustrated in Figure 9-6, each drive can have as many as 8 |)in 
heaflers. Only the first three pin headers are used for setting drive IDs. 
The remaining pin headers control other drive functions and should not 
be tam|)ered with. Irigure 9-6 shows how to set drive ID numbers 0 
through 6. 




Figure 9-6 Drive ID numbers 0 through 6 are assigned by placing tv/o-pin shorting blocks 
over pin headers on the embedded controller card. 
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Checking Termination 

As a general rule, the first and last devices on a SCSI chain must he 
lentiinaled. Internal drives with ID = 0 (considered the first device) are 
usually terminated with three 220/330-ohm, eight-pin, single inline 
|)ackage dual-terminal ing resistor networks (SIP terminators). A set of 
SIP terminators is shown in Figure 0-7. 




Figure 9-7 SIP terminators. 

The 220/330-ohm SIP terminators plug into machine-tooled sockets 
next to the 50-pin cable connector at the back of the drive. As shown in 
I'igure 9-8, the terminator sockets on the Quantum QA250 (the original 
4() MB SCSI drive used in the Macintosh 11/4-40) are labeled L31, U32, 
and L38. Other resistor networks at the l>ack of the drive are soldered in 
place. The soldered n^sisior networks serve other purposes and should 
not be tampered with. 




Figure 9-8 The terminator sockets on the Quantum QA250 (the original 40 MB SCSI drive 
used in the Macintosh 11/4-40) are labeled U31, U32, and U38. 




212 



Macintosh II Repair and Upgrade Secrets 



Terminator Orientation 

Tlir schematic of a typical eiglu-|)iii SIP 220/330 dual-terminating re- 
sistor network is shown in ngiire 9-0. Note that pin 1, which is indicated 
hy a dot or a stripe printed on the part 's outer case, is electrically dilTcr- 
eni from pin 8. Pin 1 connects to chassis ground. Pin 8 does not. When 
installing diial-Unininating resistor networks, it’s imporiaiil to orient the 
dot or the stripe on the outer case such (hat |)in nnmher 1 plugs into 
socket numljer 1 (chassis ground). If one or more of the terminators are 
backwards, you may not he able to formal the drive or you may get read/ 
write riiis file could not he written and was skipped.”) disk errors. 

In most cases socket number 1 is lal)el<Ml. If not, you can easily identify 
socket number 1 wilh a .ligilal multimeter (DMM) set to read K-ohms 
(K^2). Mere’s the general procedure: Wilh all power to the drive off, 
touch the red probes to one side of the terminator socket and touch the 
black probe to the tirive chassis. As shown in rigure 9-10, and suggested 
by the ground symbol in Pigure 9-9, socket 1 will read ().()() ohms. 
S(K‘ket 8 will typicjilly read 100 ohms to 2,000,000 ohms, depending on 
whether or not SIP terminators are installed when you make tlie test. 




Figure 9-9 The schematic of a typical eight-pin SIP 220/330 dual-terminating resistor net- 
work. 



S('Si Hard Drirr Upgrades 



213 




Figure 9-10 Terminator socket number 1 reads 0.00 ohms. Socket 8 will typically read 100 
ohms to 2,000,000 ohms, depending on whether or not SIP terminators are installed when 
you make the test. 



Terminator Filters 

Most iiK(M iial SCSI <li*iv(‘s iiLstalh‘(l in a Maciiilosli lllx and some inter- 
nal SCSI drives used in a Macintosh llci require a SCSI filter to su|j[)res 5 
line noise, d he SCSI filter |)lngs into the 5()-pin socket at the hack of the 
SCSI drive. d1ie 50-|)in data cable that normally plugs iriio the socket 
plugs into the filter. This arrangement is shown in higure 9-1 I. 

Terminator filters can also be used on other models of tlie Macintosh 
II. but with the exception of the Macintosh Ilfx and the llci, they’re gen- 
erally not necessary, d he filter adds two cajjacitors (2.2 nd’d and 0.01 
udVI ceramic) to the terminator scluMnaiic, as shown in Figun': 0-12. 
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Figure 9*11 A SCSI filter plugs into the 50-pln socket at the back of a SCSI drive. 
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Figure 9-12 The schematic of an 8-pin SIP terminator with built-in SCSI filter. 





SCSI Hard Drive Upgrades 



215 



SCSI— Hard Drive Upgrades 

Anyone can install a SCSI hard drive upgrade into a Macintosh II. It’s 
equally easy lo replace an existing SCSI drive. There’s n^ally nothing to 
it. All you need are: 

1 . A form-factor SCSI hard drive that fits your model of Macintosh II. 
lor details refer to rable 9-1 . 

2. A SCSI hard-drive installation kit that fits your model of Macin- 
tosh II. 

3. A Phillips-head screwdriver. 

SCSI Hard Drive Installation Kits 

.As shown in h'igure 9-13, SCSI hard-drive installation kits typically in- 
clude at least four items: 

• A Macintosh disk with SCSI formatting software. 

• A 50-pin SCSI data cable. 

• A four-wire SCSI power cable that fils your model of Macintosh II. 

• .A mounting bracket that fils your rnodt*! of Macintosh II. 



ONTRACK Disk Manager Mac’'* 

C»»vr£/?SrSTEMSWC 5.23“ Full Hdchi Hard Pri»c InualUtnw Kii 




Compleic SCSI Disk Drive Instalialiitn lor Uie ■ 



Figure 9-13 SCSI hard drive installation kit. Courtesy of ONTRACK Computer Systems. 

To replace an existing drive, all yon need (other than the new' drive) is 
SCSI formatting software. The mounting hardware from the old drive 
(the 50-pin S(JSI data cable, the 4-wire SCSI |)ower cable, and the 
mounting Itracket) can generally be reused. 
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Formatting Software 

ForniaUiiig softwim^ is nsotl 1o set up I lie drive (or MaeiiUosli use. To set 
up the same driv(‘ lor Amiga, Apple lIGH, or POeom|)aiil)le U8(^ you 
would need different formatting soltware. Since the OFM has no way of 
knowing what type of computer you own, formatting is generally up to 
you. 

Don’t take formatting soltware for granted. Quality and functionality 
varies from publisher to publisher. Some programs, particularly Disk 
Manager Mac from ON I'RACK Gomputer Systems, work exceptionally 
well and support a variety of drives. Odier |)rograms, like I ID SG Setup 
from .\|>ple, work only marginally well and support nTitively few drives. 
In general, Apple-lirand drives that are refomiatted with Disk Manager 
Mac tend to run faster and have mon‘ usable sjiace on them. Disk Man- 
ager Ma<* can also fix .some broken A[)ple-brand drives (Quantum and 
Seagate*) that Apjde’s I II) SC Setup considers unsuitable. There’s n*ally 
no comparison betwe^en the two programs. Disk Manager Mac is much 
belter than I ID SG Setup. Next to the hard drive, good formatting .soft- 
ware is the most important part of the installation. 

SCSI Cables 

Fifly-|)in SCSI data cables (sock<*t-to-socket ril)bon cables) are pretty 
much standard and they’re keyed, so there’s no way you can put them in 
backwards, but four-wire power cables vary from Macinlosh model to 
Macintosh model. Power cal)les for the original Macintosh 11, the Macin- 
tosh llx, ami the Macintosh llfx have identical rectangular connectors on 
both ends. Power cables for the Macintosh llcx/llci and Macintosh llsi 
have a nM-tangular connector on one end and scpiare connector on the 
other end. "Flie various cables are illustrated in h'igure 9-14. 



Mounting Brackets 

Mounting brackets also vary. Brackets for 5V-»-inch drives are physically 
larger than mounting brackets for .‘T/ 2 -inch drives. VIounting brack<Us 
designed for the Macinlosh ll/ll\/llfx do not fit the Macinlosh llcx/llci 
and vice versa. Mounting brackets for the Macintosh llsi are a third type. 
Mounting brackets for the Macintosh llsi only fit the llsi. 



SCSI Hard Drive Upgrades 



217 




Figure 9-14 Fifty-pin SCSI data cables are pretty much standard, but power cables vary from 
Macintosh model to Macintosh model. 
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Finally, installation kits for the Macintosh 11/llx/IIfx should contain 
screws and lock washers. It takes four V 32 x V4-inch screws to secure a 
hard drive to a Mac 11/llx/lIfx mounling bracket and two 3,5 x 8-milli- 
nieter screws to secure the mounting bracket to a Macintosh 11/IIx/IIfx 
drive bay. Mounting brackets for the llcx/Ilci and Ilsi snap into place 
widiout screws. 

Installing a SCSI Hard Drive into a Macintosh II 

Once you’ve gathered the materials that are correct for your particular 
model of Macintosh 11, you’re ready to install the drive. 1 lore’s the gen- 
eral procedure: 

1. Follow the take-apart procedure for your specific computer as 
given in Chapter 4. Refer to Mgure 4-4 for Vlac 11/llx/lllx informa- 
tion. Refer to iMgure 4-32 for Macintosh llcx/llci information. Re- 
fer to Figure 4-34 for Macintosh Ilsi information. 

2a. Vo remove an existing hard drive from Macintosh 11/Ilx/lIfx, 
unplug the 50-pin data cable from the old drive, unplug the 4- 
wire power cable from the Macintosh logic board, unscrew th<‘ 
hard drive/hard-drive mounting bracket assembly from the 
drive bay, slide the bracket to the left, and lift straight up. 

2b. To remove an existing Imrd drive on Macintosh llcx/ci, re- 
move the power supply, unplug the 50-pin data cable from the 
old drive, jjinch the hard drive power cable connector, pull up 
to uii|)lug the hard drive power cable from the Macintosh logic 
board, grip ihe handles on the hard drive mounting bracket, 
and lift straight up. 

2c. To remove an existing hard drive on Macintosh Ilsi, unplug 
the 50-pin data cable from the old drive, unplug the hard 
drive power cable from the old driv(^ spread the handles on 
the hard drive mounting bracket, and lift straight up. 

3. Verify that the SCSI ID number of the new drive = 0 (zero). 

4. Verify that the new drive is terminated. 

5. If necessary (Macintosh llfx), |)lug a SCSI filter into the back of the 
new drive. If the Macintosh llfx was not previously e(|ui|>ped with a 
hard drive, unplug the SCSI termination block from the 50-pin 
SCSI connector on the Macintosh llfx logic Imard. 
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6. If necessan- (because you doiri have a new bracket), unscrew the 
old hard drive from the existing mounling bracket. 

7. x\ttacli the new drive to the mounting bracket. When replacing 
identical-size drives, tlie old bracket should work fine. But when 
the replacement drive is a different size, or if it comes from a differ- 
ent model of Macintosh 11, then you may need a new bracket. 

To replace a S'A-inch drive in a Macintosh Il/Ilx/Ilfx with a 
3V2-inch drive, you’ll need a smaller bracket. To replace a 
3V2-inch drive in a Macintosh 11/IIx/llfx with a S'A-inch drive, 
you’ll need a larger bracket. 

Mounting brackets are also machine-specific. Brackets from the 
Macintosh 11/llx/llfx don’t fit the llcx/llci or the Ilsi. Brackets from 
the llcx/llci don’t fit the 11/llx/llfx or the Ilsi. Brackets from the Ilsi 
don’t fit the ll/Ilx/llfx or the llcx/llci. So if you’re moving a hard 
drive from one model of Macintosh 11 to another, and the target 
Macintosh 11 doesn’t already have a hard drive, tlien you will also 
need a new- bracket . 

8. When the replacement or new liard drive is screwx'd into the 
bracket, reverse stej) 2 to install the drive. If you’re replacing an 
existing drive (say pidling out an older 40 MB drive and replacing 
it with a larger, faster 100 MB model), then the old 4-wire powxr 
and 50-pin data cables can l)c reused. 

9. Reverse step 1 to reassemble your Macintosh II computer system. 

Formatting the Drive 

Apple-brand SCSI drives generally come preformatted (for Macintosh or 
Apple lies use), but OEM SCSI drives generally do not. In that case, 
youil need something other than Apple’s HD SC Setup program to for- 
mat the drive for Macintosh use. I lere’s tlie general procedure: 

1. Start your Mac from a flop|)y disk containing recent Sy-stem soft- 
w’are and the fonnatting program that you plan to use. 

2. Double click the formatting [program. 

3. Figure 9-15 show s Disk Manager Mac version 2.24. SCSI ID = 0 is 
preselected, because it’s the only drive connected to the computer. 
Note that the status of the new’ drive is unformatted. To fomiat the 
drive, click the Auto-Install button. 
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4. Wlieii the tbrinat operation is complete, quit Disk Manager Mac 
and use the Apple Installer [Mograin which came wirh yoiir Macin- 
tosh 11 (or with a recent System software update) to put fresh Sys- 
tem software on the drive. 

That’s ii. When you restart the com|)uter, the: new drive will mount. 

Copy your applications to it and youVe hack in husiness! 



^ " ■ - ' Disk Manager Mac HS 
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SCSI ID AND MODEL STATUS 




{ Help I 
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[ Park Disk(s) | 
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Figure 9-15 Disk Manager Mac Version 2.24. 



Putting Together an External Hard Drive 

.Assuming that the drive you just replaced is in good working condition 
(just too small or too slow for everyday use), you can still use it (for 
miscellaneous storage or its a backup drive or as a main drive on another 
computer) by installing it in an external enclosure. 

External Hard-Drive Enclosures 

As shown in Rgiire 9-16, external hard-drive enclosure kits typically 
include at least nine items: 

• An alternating current (AC) power cord. 

• A metal or plastic enclosure:, also called a (‘tise or chassis. 

• A prewired STsitching power su|)ply with 4-5 V and 4- 12V direct cur- 
rent (DC) outputs. 

• A prewired 4-1 2 V DC fan. 
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• A universal four-win^ power eahle. 

• A universal inounling bracket with iniscellaneous hardware. 

• An integral data cable. 

• An external Mac-to-SCSI hard-drive cable. 

• An integral drive Lkd), with prewired cable. 




Figure 9-16 External hard-drive enclosure. 



AC Power Cords 

Coinputer power cords are pretty much stamlard. Most hard-drive en- 
closures use the same type of power cords used on a Macintosh II, a 
LaserWriter, an ImageWriter, etc. Except for jacket color and |)hig 
angles, they're generally all the same. In a pinch, you can generally sub- 
stitute one Mac-related power cord for the other. 



Metal vs. Plastic Enclosures 

Metal enclosures are better than |)lastic. A drive that’s |)erfectly well- 
behaved in a metal enclosure can cause video interference in a plastic 
enclosure. Generally, people blame this problem on their monitors or 
their CPU power supplies. The rc|)airman never finds the |)roblein, be- 
cause all the time their monitors and their CPL s arc in the repair shop 
(miles away from the offending enclosure), tliey work perfectly. 
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Switching Power Supplies 

Swildiiiig power supplies are all (lilTerent. 1\) use a 40-watt Quantum 
QA250 (the original 40 MU SCSI drive used in the Maciniosh 11/4-40) in 
an external enclosure, you need at least a 40-watt power supply. Many 
enclosures are regularly e(|uipped with less than 30-w att power sup|)lies. 
These w^on'i power a Quaniuin QA250, at least not for long. In general, 
the higger the powder su|)ply, the heller the enclosure. 



Universal Mounting Brackets 

Whether or not to get an enclosun^ with universal (574-inch/3 V 2 -inch) 
mounting hardware depemds on your cucumstances. Universal enclo- 
sures tend to come with l)iggcr |)ower supplies and that's good. They also 
tend to be physi<‘ally larger and somewhat less attractive. That's gener- 
ally not so good. 

If you're trying to find a home for a 5 V-t-inch Apple Ml) 40 (Quantum 
QA250), then you have no choice. You need the larger, universal type. 
Out, if yoirve just pulled a 3V2-inch .\|>ple I II) 40 (Seagate S1157 or 
Sony SHI)204().\) out of your Macintosh II, then a smaller external en- 
closure designed strictly for 3 72-inch drives w ill be fine. 



Prewired 12V DC Fans 

The bigger the pow er supply, ihe bigger the fan should he. DC brushless 
fans are much better than I he universal typ<^ with brush motors. Motor 
brushes eventually cause static, which invariably show\s up as interfer- 
ence on your monitor display. 

ball-bearing fans tend to make much less noise than fans with sleeve 
bearings. Air intakes should be filtered. Otherwise, dust (which acts as 
thermal insidation) accumulates around sensitive components and in- 
variably causes them to ritti hot and bttrti out. 



Data Cables 

Kxternal hard-drive enclosures come with two types of internal data 
caltles. This ty|)e uses 50-wire ribbott cable and has twm 50-pin reiinde 
CtMitronics connectors on the external-cable end. The |)referred type ac- 
cepts standard 50-pin male Centronics SCSI connectors. 
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External hard-drive enclosures that use 25- wire ribbon cables should 
be avoided. This has two DB25-S (socket) connectors on the exter- 
nal-cable end. These are a nuisance (o connect in the iniddle of a SCSI 
chain. TheyVe also more susceplible to noise problems than the fully 
wired 50-pin type. Until and unless Apple switches over to this type, 
DB25-S SCSI connectors on an external Macintosh device make no sense 
at all. 



Terminating Externai Drives 

To terminate an external drive or not to terminate it, that is the (jnestion. 
As meniioned previously, the general rule is that the first and la.st devices 
on a SCSI chain must be terminated. If the external enclosure is going in 
the iniddle of a SCSI chain (because you already hav^e at least one other 
external SCSI device), then the <lriv(' s internal SIP terminators have to 
l)c removed. To use the same drive on the end of a SCSI chain later, you 
can either put the chive's internal SIP terminators back in or fit the drive 
with an external terminator. An external terminator is a short male-to- 
female (iVl-F) 50-pin Centronics adapter that plugs into the back of the 
drive. I he male end of the 50-pin external SCSI cable can either plug 
into the female end of the terminator, or it can plug into the unused 
Centronics connector on the back of the drive, (kmcrally, it makes no 
difference. 

If the drive is going on the end of a SCSI chain (becati.se you don’t 
have any other external SCSI devictis), then the internal SIP terminators 
(‘an stay. Official sources would \u\yv you remove the internal SIP termi- 
nators and use an external terminator r('gardle.ss of where the drive is 
going, but with the possible exception of a Macintosh llfx which comes 
with a special ('xternal terminator (e(|uip[>(Ml with a built-in SCSI noise 
filter), that doesn’t make any sens(‘. 

Even if you have to buy SIP terminators s(‘|)arately, a set of three 
generally costs l(‘.ss than $1. An external terminator generally costs $30 
to $40! If you nH'cived a special (‘xt('rnal t(‘rminatoi7filtcr with your 
computer (Maciniosh llfx), then use it. If your Macintosh 11 CPU re- 
(piires an add-on SCSI nois(^ filter, then add one. Otherwise (Macintosh 
I I/I lx, Macintosh Ilex) why spcaid the extra money? 



224 



MacinioHh II RejHiir and Upgrade Secrets 



Installing a SCSI Hard Drive into an External Enclosure. 

Once you’ve obtained a suitable external (Midosnre, you’re, ready to in- 
stall the SCSI drive. Here’s the general proeednre: 

1. Heinove the lid ol* the endosnre. 

2. I'o remove an existing hard drive IVoin die endosnre, niipliig the 
5()-piii data cable from the old drive, nnping the four-wire power 
cable from the old drive, and unscrew the hard drive from its 
monnthig bracket. 

3. Refer to Hgnre 9-b. V’erify that the ID number of the new drive is 
a unique inimber between 1 and 6. 

4. Install and/or remove internal terminators as necessary. 

5. Refer to Figure 9-11. If tiecessaiy (Macintosh llfx), |)lug a SCSI 
filter into the back of the new drive. 

6. Plug the 50-pin data calile into the <lrive. 

7. Plug the four-wire power cable into the drive. 

8. Plug the two-wire drive I Jd) cable into the drive. 

9. Screw the lianl drive into its mounting bracket. 

10. Reattach the enclosure lid. 

11. If the drive has no internal SIP terminators and is at the end of a 
SCSI chain, plug in an external terminator. If the drive lias no 
inUMiial SIP terminators, no internal SCSI filter and is at the end 
of a Macintosh llfx SCSI chain, ping in the special external termi- 
nator (with built-in SCSI noise filter) that came with the Macin- 
tosh llfx CPU. 

12. Connect the external SCSI cable. If an external terminator is 
present, the external cable can either be attached to the back of 
the terminator, or to an unused 50-pin connector at the back of 
the drive. 1 1 makes no difference. 

Bratid new drives may have to be formatted as described above and 
they may need system software. Working drives taken from a CPU (cabi- 
net should be reaily to go. 

Troubleshooting External Hard Drives 

If the CPU fails to boot when die external drive is connected but powered 
down, try turning on the external drive. If the CPU boots now, but the 
external drive doesn’t show up, choose Restart from the wSpc^cial menu. If 
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tlie exl(M*nal drive shows up now, I hen yoiril Imve to turn on the external 
drive Indore turning on (he CPU. In some cases, mostly when using older 
standard hard drives wilh separate conlroller cards, you may have to let 
the external drive come up to full spcnnl Itcfore turning on the CPU. That 
prohlem is in the driv(‘\s controller card, and generally, there's nothing to 
he done about it. iMther live with it, or move the drive to a Mac Plus 
when' it will be us<mI as an only drive. 

ir.seven internal hanl drives show up when you boot the computer but 
no external hard drive appears, you have a SCSI ID (‘onflict. (Generally, it 
means both drives an' s('t to ID = 0. Change the ID of the external drive 
and everything should b(' line. 

If the external driv<^ works fine, but (he drive Lhd) doesn’t come on, 
then the i.bLD connector is probably ujiside down. Turn off power to the 
drive, un|)hig the LKD connector, rotate it 180°, plug it back m, and 
everything should b(' fiiH\ 

If (he external drive never shows up and your SCSI formatting soft- 
ware rc|)orts ^dtroktm bus” or ^duis not terminated” then either tlie ter- 
minators are not in, or the terminator fii.se on line 26 (marked FI in 
Kigtin* 0-10) is blown. Check the fuse with a digital multimeter as indi- 
cated in Chapter 4, higiire 4-29. If the fuse reads iidinity or ovemuige, 
rephu'e it. 

If the external hard drive never shows up and your SCSI formatting 
softwan' n^ports ‘‘error duritig in(|uiry command” or sonu'thing to that 
effec-t, then you have a bad data cabh'. Usually it means one or more lines 
on the internal 50-|>in ribbon cable is o|>en. These usually occur at the 
ends, right under the insulation dis|)lacement connectors (ID(>s). Breaks 
in external cables an* less common. 

If y<Mi get read/wriit* ('‘11iis file couhht’t be (’oi)ied atid was skipped.”) 
errors that you never got before, one oi* more SIP terminators may be in 
backwards. Befer to f igure 9-K) to check them out. Similar [problems 
may lx* related to exce.ssive cable length — 19 72 feet (three 6-foot exter- 
nal cables plus three ()-in<*h internal ribbon cables) is the maximum. 

llstially, none of thesis prol)lems occur. In most cases the ext(*rnal drive 
comes up just fine th<^ very first tinu* you try it. 
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ADB — Keyboard and 
Mouse Repairs 



This chapt('r covers six items (three keyhoards, two mice, and one acces- 
soiy) that phi" into the A|>ple Deskto|) Bus (ADB): 

• The A|)[)le Standard Keyboard — Part# MO I 16 

• The Apple Extended Keyboard — Part# MO l 15 

• I he Key I ronic MaePro keyboard 

• 1 he Sophisticated Circuits PowerKey 

• The Apple Desktop Bus Mouse— Part# A9M0331 

• The Apple ADB Mouse— Part# 65431 

31ie first half of this cha|)ter deals with ADB keyboards. It shows how 
to take them apart, tells how to fix inlermittent key switches, and shows 
how to replace broken key switclies. 

d'he second half of this chapter deals with ADB mice. It covers routine 
mouse cleaning, tells how to fix intermittent mouse cables, and shows 
how to re|)lace liroken mouse switches. 
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Standard Safety Precautions 

For the henefil of someone who’s just turned to this page and hasn’t read 
Chapters 1 and 4, yet . . . 



To prevent almost e.ertain damage to the Mac II logic hom’d and to 
minimize the possibility of electric, shock, always switch off the 
power and physically disconnect die ADB cable from die computer 
l)cfon‘ beginning repairs. Switching off the [lower before discon- 
necting a mouse or keyboard cable is very important. Live discon- 
nects may result in the total faihire of the desktop bus. In that case, 
it may seem diat both the mouse and keyboard are brokem when 
the damage is acttially on the logic board. To avoid tlie (implica- 
tions discus.sed in (]hapter 4, switch off the [lower before discon- 
necting (’allies! 



OEM Keyboard Disassembly 

Key-switches are somewhat delicate, so always lu^gin the disassembly 
procedun’ by spniding out a soft towel. Next, flip the keyboard tipside 
down and loosen the scrtnvs in the bottom cover with a #1 Phillips-head 
screwdriver. As shown in Idgiire 10- 1 , the Apple Standard Keylioard has 
three scrcwvs. As shown in Figure 10-2, the Apple Fxtended Keyboard 
has four screw s. 




Figure 10-1 Screw locations for Apple Standard Keyboard. 
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Once the screws an^ loose. Hip llie keyhoanl right side up ami gently 
shake out the screws. 11iey slioiild land on the towel. Pick up the screws 
and place them in a parts container. Plastic food tnl)s make good parts 
containers. Otherwise, use sometliing made of unbreakahle material, 
with a lid and a low ciMiter of gravity. 

If one or more screws do(‘s not fall out, flip the keyboard upside down, 
loosen the remaining scn‘ws, and try again. When all of the .screws are 
safely in the |)arts container, [dace the keyl)oard right side up and gently 
rotate the top (over towards the s[)ace bar. As shown in Figure 1 0-3, the 
front edges of both covers are fasteiUMl by thin plastic hooks, dlicse stub- 
born hooks are easily broken, so study the diagram and be very careful. 




Uuok Honk Hook Nook Hook Honk Hook Hook 



Figure 10-3 Fastener details for OEM ADB keyboard covers. 



230 



Macintosh II Repair and Upgrade Secrets 



When the lop cover is at a 45° angle to the hottoni cover, push it 
backwards a l»ii. then carefully lift the lop cover u[) and away. Don’t try 
lo force the (hovers apart! If you break the hooks, the covers will never fit 
back together again. 

Once the covers are separated, note that the keyboard assembly con- 
sists of three printed circuit boards (PCBs). As shown in Figure 10-4, 
liny ADB boards located in each of the rear corners connect lo the larger 
key matrix PCB by ribl)on cables. To remove the larger PCB, first free 
the ADB boards from their plastic retainers, then lift the key matrix PCB 
straight u|). Don’t force anything. I he entire asscunbly is fragile and eas- 
ily broken. 




Now, slide tbe key matrix PCB ba(!kwards a bit, then lift the keyboard 
assembly away from the bolUun cover. Put the three or four screws, the 
lop cover, and the bottom cover aside. 'Phere are more screws on the key 
matrix PCB, but these need not be removed. 

Servicing Intermittent Key Switches 

If you’ve had the keyl>oard for very long, esp(‘(ually if you’ve kept it 
uncovered, you might be surprised by a thick layer of dust. 1his layer 
should be removed with an air compressor. If no air compressor is avail- 
able, blow the dust out wiih the exhaust end of a vacuum cleaner. Don’t 
try to vacuum the dust. 3 he key stems are delicate. Yon could easily 
tlamage them witli stiff vacuum cleaner tools. 
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"Flic easiest way to remove the key cap IVom the alTected switch is with 
a key-cap puller. As shown in Figure 10-5, press the wire whisks over the 
key cap, twist the handle, and lift straight up. 




Figure 10-5 The easiest way to remove the key cap from the affected switch is with a 
key-cap puller. 



Key-c.a|) pullers can either be store-bought or homemade. A store- 
bought key-cap puller is shown in I'igure 1 0-0. A do-it-yourselT key-caj) 
puller, made from a six-inch kitchen whisk, is shown in Figure 10-7. 




Figure 10-6 Store bought key-cap puller. 



Kitchen whisks are sold in the housewares section (alongside can 
openers and measuring spoons) in most supermarkets. You can buy 
about 15 kitchen whisks for the price of one key-cap puller! 3\) make 
it work as well as the real thing, remove one of the three wire loops, 
reposition the other two loo|)s. and (lalten the ends, as shown in Fig- 
ure 10-8. 
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Figure 10-7 Homemade key-cap puller. 




Figure 10-8 Modification details turning a kitchen whisk into a key-cap puller. 



ir I lie key switch |)rohlem wa.s caused by n |)rior liqui<l spill, spray the 
alTccted area with WI)-4() lubricant to loosen the dried residue. Mop up 
the mess with cotton swabs as best as you can. Work some hibri(-ant into 
tlie key switch by pressing the key stem up and down. In most cases, 
a tiny .squirt is all it takes. WO-40 drives out moisture, lubricates, and 
generally dissolves corrosion. To test your work, replace the keyboard 
covers, attach the keyboard cable, and switch on the computer. II the key 
switch works now, shut down, replace the key cap, reattach the cover 
screws, and yoiTre all done. If the key swit(‘h is still intermittent, |)ioceed 
to the next section. 
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When reattaching the cover screws, l)ear in mind that tlie covers are 
made of breakable plastic. To avoid snapj>ing the plastic, always 
hold the screwdriver between your thumb and index finger. Bear 
down just enough to snug the sctcws. 



Replacing Broken Key Switches 

WD-40 will almost always fix iniermittent coiKacts but it can*‘t mend 
broken plastic. For that yoiTII need an identical replacement Al[)s-brand 
key switch. In a piiudi, yon can re|)lace a broken switch with a seldom 
u.sed key switch from another [>art of the keyboard. With the exception 
of the Ca[)S Lock key, all of the key switches on l>oth OFM keyl)oar<ls 
(Standard and l^xtcaided) ar<‘ exactly the same. 

Begin by desoldering the defective switch. As shown in kigure 10-0, 
use a low-wattage, ground(Ml .soldering pencil and a vacuum desoldering 
tool. Be sure to discharge the waste .solder inl<» a 13-ounce (coffee) can 
(*ach time yon recharge the tool, otherwise the waste will just spit onto 
the circuit boai*d. 

Next, check tli<^ desoldenMl switch tails with a small .screwdriver or a 
soldering aid. They should break away from the circuit board easily and/ 
or move freely. If they offer much resistance, reheat the joint, add a litth^ 
fn'sh S()ld<^r, and vacuum it again (with the desoldering tool) until yon 
can wiggle the .switch tails. If the switch tail still doesiFt move, check for 
remaining .solder, as shown in k igiire 10-10. 

When you can wiggle Itoth .switch tails, turn the keyboard right side 
up and pull the key stem ii|)ward. \ completely d(‘soldered key switch 
should lift out with little resistance. 

Note that tlie solder tail holes in the keyboard PCB are slightly off- 
center. Line up the replacement key switch so that the switch tails line 
up with the holes and snap it into place. Replace the key cap, turn the 
keyltoanl npsid(‘ down again, solder the tails to the circuit board, and 
that's it. 

I o test your work, replace the keyboard covers, iittacli the keyboard 
cable, and .switch on the computer. If the replacement key .switt’h works, 
shut down, reattach the cover screws (remember not to tighten very 
hard), and you’re all <lom\ 
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Figure 10-9 Desolder the defective switch with a low-wattage, grounded soldering pencil 
and a vacuum desoldering tool. 




Figure 10-10 The desoldered switch tails should move freely when poked with a solder- 
ing aid. 



First Aid for Spills 

In ihe even! of a li<|ni(l spill, reach for a towel and turn llie keyboard 
upside down so die liquid can drain out. Don’t leave the keyboard right- 
side up one second longer than you liave to! 
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W hen the keyboard is eoinpletely dry, pull off all of the key caps and 
s(Kik ihein in a sink with mild soap and vva(er. Scrub them with a soft 
tooth brush. Rinse each key cap, and allow them to air dry. Clean up any 
residue inside the keyboard with WI)-4() and cotton swabs. Wipe down 
the keyboani covers with mild soap and water. When you're ready to 
r(‘place the key caps, refer to Figures 10-1 1 and 10-12 for key cap |)osi- 
tioning information. If yoiFre lucky, there won’t be any permanent dam- 
age, and the keyboard will work just as well as it diil prior to the s|)ill. 
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Figure 10-11 Key cap positioning for Apple Standard Keyboard. 
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Figure 10-12 Key cap positioning for Apple Extended Keyboard. 



MaePro Replacement Keyboards 

If you’re not lucky, or if whoever spilled the li(|uid didn’t think to (urn 
the keyboard over, so many key switches could be damaged that the 
OFM keyboard may not be worth repairing. If you can’t find an autho- 
rizcMl rlealer to sell you new key switches at a reasonable |>rice, look into 
the MaePro replacement keyboard shown in Figure 10-13. 
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Figure 10-13 MacPro Keyboard. Courtesy of Key Tronic Corporation 

Wliy a Key Tronic Vlacl^ro keyboard and no! another OEM model? 
liecanse Key Tronic, makes great keyboards, and if a Key Tronic prod- 
uct ever breaks, yoiTre less likely in have a prol)lem getting parts. The 
following is qnoterl directly from the Key Tronic MacPro Accessories 
Catalog: 

^7Wltnicalsnp/)orf and assislartce is Just a phone call away with 
Key Tronic's lolUJ'ree Utu\ US0()-262-6006, In U ashinglon Slate, 
call (509) 927-55 15, Product support specialists can be reached at 
these ntnnbers for both technical (piestions and repair information 
for Key Tronic products. 

For repair service, be snrv to c(dl this number to ensttre (juick 
handling and re,sponse. The support staff tvill give you a retttrn 
authorization (H\) number and shipping instmctions at that time 
to gnamntee acceptance into our receiving system. 

In addition to Key Tronic's techrriral support, you may also or- 
der spare parts and har'd to Jlnd items such as cables, key tops, key 
sivitches and F.PROMS jhr your Professional Series^ keyboar'd. 
These items can be or'der'ed by calling our Key Tronic Accessories 
Depar'trnent from 7 AM to 4 PM (Pacific Time), Monday through 
Thrrr sday and from 7 AM to 12:00 5Joon (Pacijlc Time) on pyidays. 

Our r eputation for (piality and complete service stands behind 
every Key Tr onic pr'odiwt. Please feel fr ee to give us a call if uv can 
be of further ,ser'vice to you," 

That 's good enough for me. Til lake a repairable Key Tronic keyboard 
over a disposable OP.M keyboard any time. 
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MacPro Accessories 

Key Tronic olTers a imi(|iie accessory kit which allows you to modify the 
(ouch of any MacPro key switch simply l)y chaiif^ing a ruhher dome im- 
deriieath the key cap. d he ac(!essory kit contains two sets of domes wliich 
act like springs. Installing the stiff domes gives the keyboard a firm 
touch. Installing the soft domes gives the keyboard a lighter touch. I he 
slock <lomes that originally coine with a keyboard give it a medium 
touch. 

\ key-cap puller is provided with each kit. l o try out a new dome, 
[)ull the key cap, pick up tlie e.xistiug dome, and [)lop down (he new one. 
Iie|>lace the key cap and you're all done. 

If you have to use both Macs and PCs and the difference in the feel of 
the two keyboards Imthers you, or if you just have trouble hitting ceriaiu 
keys, try changing the domes. Once yoiPvc equalized the two keyboards 
(especially if you run Microsoft Word, W orks, and Excel), yoiril hanlly 
notice that yoiPre on another computer. 



Note: The Key Tronic dome kit is only for Key Tronic Professional 
series keyboards. It do(^sn■t work with the Apple Standard Key- 
board or with the Apple Extended Keyboard. 



PowerKey Upgrades 

All ADB keyiioards contain a |)ower-on key. Its function is to turn on the 
Macintosh II computer. When an external monitor is plugged into the 
Macintosh II power supply, it turns on the monitor as well, ddiat’s great, 
but what about second motiitors, external hard drives, .scanners, and 
printers? You can either turti them on one at a time, or all-at-once from 
a power strip, blither way, it s inconvenient. 

Normal power strips don't always work very wtdl with external hard 
drives. If you turn on the power strip too late, the hard drive may not 
show up on the desktop unless you restart. 

PowerKey, lrf)m Sophisticated Circuits, is an ADB-compalible power 
strip. It monitors the power-on signal genenit(‘d from the keyboard. 
Whenever the power-on key is pressed, PowerKey aiit()tn(ilicall\‘ \wvws 
on tip to four additional devices. 
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PowerKey also monitors the power-off signal generaled from the 
Finder. Whenever Shut Down is chosen from tlie Special menu. Power- 
Key automatically iiirns olT the additional devices. 

If you think about it, PowerKey multiplies the functionality of the 
stock power-on key by 300%. Where previously only two AC devices 
could be controlled, now you can control six. A PowerKey unit is shown 
in Figure 10-14. The ADB cable is on the right. PowerKey’s four AC 
outlets (which are not shown) are on the ends. 




Figure 10-14 PowerKey, from Sophisticated Circuits, multiplies the functionality of the stock 
power-on key by 300%. 

Installing PowerKey 

Installing PowerKey is a simple, five-step process: 

1. Shut down the computer. Plug the straight end of the supplied 
ADB cable into PowerKey and plug the L-shaped end into one of 
the two y\DB sockets on the back of the CPU. The L-shaped end 
provides an extra ADB socket. If both of the /VDB sockets (on the 
back of the CPU ) are taken, disconnect an existing ADB cable from 
the back of the CPU and plug it into the extra socket on die L- 
shaped end of the PowerKey cable. 

2. Plug the peripheral equipment into PowerKey and plug Power- 
Key into an AC outlet. Switch the peripheral equipment on. Even 
though the switches are on, the peripheral equipment won’t power 
up yet. 
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3. Turn on the computer and (^opy the PowerKey control device 
((3)liV) to die System folder of your startup disk, 

4. Choose Shut Down from the Special menu. 

5. Wait 10 to 15 seconds, then press the |)ower-on key on your key- 
board. Everything should turn on. To continue testing, choose 
Shut Down from the Special menu. Everything should turn off. 

In addition to monitoring the power-on signal, the PowerKey CDEV 
lets you |)rograrn timed on/off events. At a time and date that you select 
(say 4:00 A.M.), PowerKey can turn on the computer and execute a com- 
mand keystroke. Whatever macro you assign to that keystroke (using a 
macro |)rograni) will then be executed. The macro could go on line, 
download messages, and go off line. A few minutes later, PowerKey 
could execute another macro that would turn off the computer by choos- 
ing Shut Down from the Special menu. A typical sequence of timed 
events is shown in Figtire 10-15. 




Figure 10-15 In addition to monitoring the power-on signal, the PowerKey CDEV lets you 
program timed on/off events. 



A modern is optional. Although there an^ less expensive ways to do 
it, PowerKey could just as well turn on the sprinklers, wake you up to 
music, make coffee, etc. If youVe out of town, PowerKey could switch on 
lights, play the radio, give your home or apartment that lived-in look 
while you’re away. So, in addition to extending the power-on key, it of- 
fers the basic features of a limited home-control system. 
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OEM Mouse Disassembly 

Wlicn the mouse pointer is erratic, and consistently hesitates in one or 
more directions, a tliorotigli cleaning will almost always solve the prob- 
lem. Begin by s|)reading out a soft lowel. Next, shut down the computer, 
wait 10 to 15 seconds, then disconnect the mouse cable from the back of 
the CPU. Flip the mouse upside down. As shown in Figure 10-16, the 
bottom of the mouse case is imprinted just al)ove the retaining ring with 
an L (for locked) and an 0 (for open). In normal use, the marker on the 
ring points to the L (for locked). 




iVfonse case 



Mouse ball 
Hetaining ring 



Figure 10-16 The bottom of the mouse case is imprinted just above the retaining ring with 
an L (for locked) and an 0 (for open). 



To remove the mouse balk grip the mouse with two hands, press down 
on the retaining ring with your thumbs, and turn it counterclockwise 
until llie marker points to the 0 (for open). Mi|) the mouse right side up 
and both parts (the retaining ring and the mouse ball) will slip right into 
your hand. Put the mouse ball and the retaining ring in a parts container. 
Plastic food tubs make good parts containers. Other\\'isc, use something 
made of unbreakable material, with a lid and a low center of gravity. 
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Nexi, loosen ilie four serews in ilie bottom cover with a #1 Phillips- 
head screwdriver. After loosening the screws, flip the mouse right side up 
and shake the loose screws into your hand. If the screws are loose 
enough, they should fall right out. If not, loo.sen the screws some more, 
and try again. Put the four screws in (he parts container. Carefully sepa- 
rate the top and bottom covers. 

As indicated in Piglings 10-17 and 10-18, there are various types of 
y\l)B mice. Some liave 25.44 mm diameter mouse balls. Others have 
21.9 mm mouse balls. In addition, completely different mice often bear 
the same model number. That makes it very flifficult to order parts or 
discuss repairs. Just as with software, hardware is continually revised. 




Figure 10-17 Model number A9M0331, the Apple Desktop Bus Mouse. 

If you’ve been diligently cleaning your mouse according to the official 
instructions in the owner’s manuah you may be surprised by the mass of 
dust, human hair, and pet fur that’s accumulated around the ca|)stans, 
underneath the top cover. When you only remove the mouse ball retain- 
ing ring, you never see this stuff. Pick out as much of the foreign matter 
as you can with a pair of tweezers. Blow out the rest with an air compres- 
sor or with the exhaust eml of a vacuum cleaner. Continue disassembly 
as necessar), but don’t try to vacuum the dust. The various mouse 
mechanisms are delicate. You could easily snap something with a stiff 
vacuum cleaner brush. 
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Figure 10-18 Model number A9M0331, another type of Apple Desktop Bus Mouse. 

4 ho mouse hall can bo oh^aiied with mild soap and tap water. Rinse it 
wolL and lot it air dry. II yon tr\^ to wipe it dry, the mouse hall will just 
pick np towel lint. Once the mouse hall is dry, put everything back to- 
gether and the mouse should work as good as new. 

Servicing Intermittent Cables 

When you inrermittontly lose all or some mouse 1‘unciions (no pointer 
movemont, no button response) and youVe sure it’s not software-related, 
the chances are you’ve got an intermittently or permanently open wire in 
the mouse cable. I(‘ so, you should be able to make this problem come 
and go by wiggling the ends of the cable. If you can’t make this problem 
come and go by wiggling the cable, try substituting a known good mouse 
before attempting repairs. It’s not that cable repairs are difficult. It’s just 
that more often ilum not, frozen pointers indicate buggy software. If the 
substitute mouse fails as well, that proves the .software is at faidl. All the 
cable repairs in tlu^ world aren’t going to do you any good. 

If by wiggling the wire you’re able to establish that there’s a break at 
the mouse end of the cable, the fix involves cutting the cable ahead of the 
break, strip|ung the wires, and soldering them l)ack to the mouse printed 
(a’rcuit board (PCb). 
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As shown Figure 10-19, there are only three wires in the cable. Color 
codes are generally primed directly on the mouse PCB. 




When the interniittent wire is at the CPU end of tlie cable, not the 
mouse end, it’s best to replace the whole cable. Vendors of replacement 
cables are listed in Appendix B. 



Replacing Broken Mouse Switches 

If the mouse pointer moves, but the mouse button has no effect, then 
the micros\vitch under the mouse button is probably broken. Test for 
continuity with a digital multimeter set to the K-ohrns scale. When the 
mouse button is up, the meter should read O.L, infinity, or over range. 
When the mouse button is down, the meter should read 0.00 to 1.00 
ohms, depending on meter sensitivity. Intermittent switches typically 
fluctuate benveen 0.00 to 500 or 5000 ohms. The usual problem is a 
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broken switch mount. Tlie only way to fix it is to replace the micro- 
switch. Suitable repla(!ements can sometimes l)e found at Radio Shack 
for under $2. Vendors of exact rephu^emenl micro switches are listed in 
Appendix R. 

riiat's it for Upgradinji; and Repairing Macintosh II Clompnters. hOr 
information on the Ma(*intosli Classic, llie Macintosli LC, the Macintosh 
r2-inch Monochrome Display, and the Macintosh 12-inch RCdi Dis|)lay, 
ask for the next hook in this series. Upgrading and Repairing the Low- 
Cost Macs. 



A 



Acronym Glossary 



A(] — Alternahng curroni 
ADIi — Ap|)le desktop Imis 
AMU — Address ineinoiy unit 
(]|JEV — (Control device 

(]M()S — Coin|)lernen1ary metal-oxide semicoiidiiclor 
CMYK — Cyan, magenta, yellow, hlat^k 
COMiM— ( lomimmications 
— Circular polarizing 
(d^l — Centronics parallel interface 
CW — Central processing unit 
(]|{T — Cathode ray tube 
DA — Desk accessory 
DC — Direct (airrent 
DIP — Dual inline package 
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DMM — Digital miihirneler 
DPI — Dots per inch 

DRAM — Dynamic ramloin-access inoinoiy 

DSDD — Double-sided, double-density 

DSHD — Double-sided, high-density 

ELF — Extremely low frequency 

EMI — Electro-magnetic interference 

ESD— El( ictrostatic discharge 

FDHD — Floppy disk high density 

FPU — Floating-point processing unit 

GCR — (iroup code recording 

H-STAT — Horizontal static convergence 

HMMU — I lochsprung memory management unit 

HVR — High voltage resistor 

IC — Integrated circuit 

IDC — Insulation displacement connector 

IWM — Integrated Wozniak machine 

KB — Kilobyte 

LED — Light-emitting diode 

LQ — Letter quality 

M B — Megabyte 

mfd — Microfarad 

MFM — Modified frequency modulation 
MHz — Megahertz 

MS-DOS — Microsoft Disk Operating System 
NS — Nanosecond 

NTSC — National television standards (Committee 



Acronym Glossmy 
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Or]M — Original equipment inannracturer 

OS — Operating System 

PAL — Programmahlc logic array 

P(]li — Primed circuit hoard 

I^IjC — l^lastic leadless chip 

PIXC — Plastic leadless chip carrier 

I^MMU — Paged meinoiy management unit 

PPI — l^ixels per incli 

PI{A\I — Parameter rarulom-access memory 
KAM — Random-acc(\ss fucmory 

liAMDAC — Random-access memory digital-to-analog converter 
l{Cy\ — Radio Corporation of America 
RFI — Radio frequency interference 
RGB — Red. green, blue 
ROM — Read-only memory 
SCSI — Small computer system interface 
SIMM — Single inline memory module 
Sll^ — Single inline package 
SMD — Surface mount device 
SOJ — Single outline j lead 
SSDD — Single-sided, double-density 
SWIM — Super Wozniak integrated machine 
— "Pest Pattern Generator 
TFL — Transistor-transistor logic 
V-TWIST— Vertical twist 
VA — V'olts [x] amps 
V' AC — Volts (alternating current) 



248 



Macintosh fl Repair and Upgrade Secrets 



VCR — V ideo cassette recorder 
VDC — Volts (direct cuiTent) 

VHS — Video home system 

VLF — Veiy low frequency 

VRAM — Video random-access memory 

WYSIWYG — What you see is what you get 



B 



Dealer/Manufacturer 

Addresses 



American i^Ldiicational Services 

(Ccjinponent-level repairs on BOOK disk drives, OEM replacement head 
assemblies for BOOK disk drives) 

76 1 1 Allman Drive 
Armandale, Virginia 22003 
(703) 256-5315 

Brookiree Corporation 

(Original equipment manufacturer of Bt453KP and Bt9016 RAMDACs 
used on Macintosh II vitleo cards ami Macintosh Display Cards) 

9950 Barnes Canyon Road 
San Diego, California 92121-2790 
(619) 452-75B0 



Creative Solutions 

(NiiBns-compatible Centronics parallel interface cards for Mac 11 expan- 
sion slots, NviBiis compatihlc two-to-fonr port serial cards for Mac II 
ex|)ansion slots) 

4701 Randolph Road, Suite 12 
Rockville. Maiyland 20B52 
(301) 984-0262 
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(Conner Peripherals 

(Original equipment inaniil’acturer of CP3040A hard drives used in the 
Macintosh llsi) 

308 1 Zanker Hoad 
San Jose. California 95134 
(408) 456-4500 



Digi-Key 

(1A/125V Pico fuses, 2-pin shorting blocks, 8-pin SIP 220/330 dual 
terminators, 24-pin machine tooled DIP sockets with 0.4-inch spacing, 
mi(*ro switches — call for a catalog) 

701 Brooks Avenue South 
Post Office Box 677 

Hiief River Falls, Minnesota 56701-0677 
(800) 344-4539 

Fordhaiii Radio 

(Isolation transformers, test equipment — (;all for a catalog) 

260 Motor Parkway 
1 lauppage, New York 1 1788-5134 
(516) 435-8080 

GDT Soft works 

(Communications-toolhox-combatihle Macintosh-to-Epson printer driv- 
ers, Communications-ioolhox-compatihle Macintosh-to-Kodak/Diconix 
printer drivers, Communications-toolbox-compatible Macintosh-to- 
I lewlett Packard printer drivers, tiniversal serial-to-parallel interface 
CO live Iters) 

Suite 188 4664 Lougheeil Highway 
Burnaby, British Columbia 
Caiuula V5C 6B7 
(604) 291-9121 

Clol>e Maniifaetiiring Sales, Inc. 

(Ex|iansioii cover shields and I/O brackets for Mac 11 NuBus slots — call 
for a catalog) 

1159 Route 22 

Mountainside, New Jersev 07092 
(908) 232-7301 
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JDR Microdeviees 

(2-[)in shorting blocks, 3.6 v litliiuin batteries for Mac ll/llx/llfx, IDC 
connectors, DB15 connectors, DB19 connectors, Mac-ll keyboard/ 
power/video cable extension sets, miscellaneous OEM parts, soldering 
ec|nipment, test equipment — call for a catalog) 

2233 Samaritan Drive 
San Jose, California 95124 
(408) 559-1200 

John Fluke Manufacliiriiig Company 

(Digital multimeters, cases, test leads, probes, and clips — call for a cata- 

•og) 

P.0, Bo.x 9090 

Everett, Washington 98206 

(800) 443-5853 

Key Tronic 

(MacPro ADB keyboards, repair parts, rubber dome kits — call for near- 
est dealer) 

Post Office Box 14687 
Spokane, Washington 99214 
(509) 927-5251 

IMarshail Industries 

(Bt453KP video chips for Mac II video card) 

9320 Telstar Avenue 
Ehnonte, California 9173 1 
(800) 522-0084 

MCiVl Fleclroiiics 

(2SD 1887 horizontal output transistors, isolation transformers, miscel- 
laneous OEM parts, soldering equipment, test equipment — call for a 
catalog) 

650 East Congress Park Drive 
Ceniemlle, Ohio 45459-4072 
(800) 543-4330 
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Motorola, Scniieoii(liiclor Products Sector 

(Orijrinal cquipinciil inaniifacMircr of MC688t51 HC16A PMMDs and 
MC68882-16 FPUs used in original Macintosh Us) 

Post Office Box 20924 
Phoenix, Arizona 85036 
(800) 521-6274 



NCI{ Micro Electronics, Logic Proiliicts Group 

(Original equipment manufacturer of 53C80-40 44PL SCSI chip use<l in 
original Macintosh 11s) 

1635 Eroplaza 

Colorado Springs, Colorado 80916 
(800) 334-5454 

Nova International 

(Fan controllers for Mac 11/I1\ power supplies — call for nearest dealer) 

11700 9th Avenue N.W. 

Seattle, Washington 98177 
(206) 361-2208 



On-Tiine Mac Service 

(CompoiHuit-level rejtairs on Apple 4-hil video cards, Apple 8-hit video 
cards, and AppleColor BCB monitors; component-level repairs on Mac II 
logic boards; component -level rc;|)airs on Mac II power supplies) 

830 Woodside Road 
Redwood City, California 94061 
(415) 367-6263 



Ontra<*k Computer Systems 

(Do-it-yourself internal hard disk installation kits — brackets, cables, 
Disk Manager Mac formatting software) 

6321 Biiiy Drive, Stiites 15-19 
Eden Prairie. Minnesota 55346 
(800) 752-1333 
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Polaroid Corporation, Polarizer Division 

(Cin*ular polarizing filters for AppleColor High-Resolution RGB Moni- 
tors — call for nearest computer or office-supply dealer) 

1 Upland Road N2 
Norwood. Massachusetts 02062 
(800) 225-2770 

Quadination 

(External SCSI hard-drive enclosures, internal SCSI hard drive mount- 
ing kits, replacement 150-watt power supplies for Macintosh llcx/ci) 

1 120 Stewart Court, Suite L 
Sunnyvale, California 94086 
(408) 733-5557 



Radio Shack 

(3-wire ciicuit analyzers, audio cables for Mac-to-VCR connections 
{same as CD-to-stereo system}, chip pullers, color-T\^ alignment tools, 
micro switches, miscellaneous OEM parts, soldering equipment, test 
equipment) 

over 700 stores coast to coast 

listed in the yellow pages phone book under: 

‘‘Electronic Equipment <Sc Supplies” 

Shreve Systems 

(Used Mac 11s, keyboards, monitors, parts, etc. — call for a catalog) 

3804 Karen Lane 

Bossier City, Louisiana 71112 

(800) 227-3971 

Soft Solutions 

(Component-level repairs on Mac 11 logic boards, component-level re- 
pairs on Mac 11 power su|)plies, fan-controller upgiades for Mac 11/llx 
power supplies) 

907 River Road, Suite 98 
Eugene, Oregon 97404 
(503) 461-1136 
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Sony Service Company, Parts Division, Publications Department 
(Service manuals for Sony CPD-1302 and CPD-1304 monitors, OEM 
parts for Sony monitors — call for regional parts distribtitor) 

8281 N.W. 107th Terrace 
Kansas City, Missouri 64153 
(816) 891-7550 

Sophisticated Circuits 

(Install-it-yotirself Sl.VlM upgrades for the Macintosh 11, PowerKey 
ADB-compatible 4-outlet power strip) 

19017 120th Avenue North East, Suite 106 
Bothell, Washington 9801 1 
(206) 547-4779 

Sun Remarketing 

(Used Mac 11s, keyboards, monitors, parts, etc. — call for a catalog) 

Post Office Box 4059 
Logan, Utah 84321 
(800) 821-3221 

Systems Control, a division of M.J. Electric 

(Dual-outlet surge supjtressor with integral anti-static touch pad) 

Post Office Box 788E 

Iron Monutain. Michigan 49801 

(800) 451-6866 

Technology' Works 

(1 Meg SIMMs, 4 Meg SIMMs, NanoDlSK RAM Disking Software) 

4030 Brakcr Lane W'cst, Suite #350 
Austm, Texas 78759 
(512) 794-8533 

The Chi[j Merchant 

(1 Meg SIMMs, 41264K dual-ported VRAM chips, insiall-it-yourself 
4-to-8 bit upgrades for 4-hit Macintosh 11 Video Cards, install-it-yourself 
4-to-8 bit upgrades for 4-hit .Mac II High- Resolution Video Cards) 

9541 Ridgchaven Court, Suite .A 
San Diego, California 92123 
(619) 268-4774 
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Track male America 

(Trackinate diagnostics and disk drive maintenance systems) 

14577 South Bascom Avenue 
l^os Catos, California 050B2 
(408) 356-0795 

True Value Hardware 

(1. 25-inch stiff-blade putty knives, 3-wire circuit analyzers, WD-40) 

I lundreds of stores coast to coast 

listed in the yellow pages |)hone book under: 

"^Hardware- RetaiP 

Tulin Corporation 

(External SCSI hard-drive enclosures, internal and external SCSI hard- 
drive subsystems, miscellaneous cables and parts for external SCSI 
liard-drive enclosures, re|)lacement power supplies for external SCSI 
hard-drive enclosures) 

21561 1 O'd^oole Avenue 
San .lose, California 95131 
(408) 432-9025 



Larry P.’s Guide to Mail-order Sanity: 

• If there’s no address and/or no phone number in a magazine ad- 
vertisement, it means the company positively does not want to talk 
to you. Don’t waste your time. Shop elsewhere! 

• Avoi<l ordering from any catalog with a misplaced index. Locating 
misplaced indexes is a hassle. If manageinent misplaced tlieir own 
index, imagine what ihey’re going to do with your order! 

• Avoid ordering from any catalog printed on high glare paper. If the 
printed presentation glares, you can bet the personal service will 
glare even more. 

• Don’t discuss. Don’t ask. Know wiiat you want before you pick up 
the phone. 

• Observing these failure-avoidance strategies will steer you away 
from incompetent mail order firms, but you could still receive 
unsatisfactorv^ goo<ls. In that case, please call the company that fill- 
ed your order. This address list is not an endorsement. The author 
cannot guarantee your satisfaction. 
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A 

AC power cords, 221 
ADB (Apple desktop bus) problems, 
108-9 

additive colors, primary, 39-40 
address jnemor)^ management unit 
(AMU). See HMMU (Mochspnmg 
memory management unit) 
anti-glare filters, 79-80 
anti-radiation filters, 81 
Apple Convolution, 149 
Apple Desktop Bus (ADB), 227 
A|>ple File Exchange software, 191 
audio cables, 145 

B 

B1 lithium cell, 106 

B2 lithium cell, power-on problems and, 
102-4 

banding. 130 

l)atter>\ clock. Macintosh llcx/IIci, 1 14 
board-swap procedure. See logic board 
u[>grades brightness, relative, 123 
brightness control, 20 

C 

cables 

audio, 145 

.for external SCSI hartl drives, 222-23 
jumper, 104 

mouse, intermittent, 242-43 
NTSC-compaiible, 142-45 
SCSI, 216 
capacitor, 4 



centering the display on AppleColor 
High- Resolution RGB Monitors, 

45-46 

central processing unit (CPU). See also 
logic board upgrades 
nu>del ntimber infonnation, 85-86 
take-apart procedure Macintosh 
Il/llx/llfx, 86-89 

Centronics parallel interface (CPI) card. 
178-79 

chiming sounds. 117 

chip pullers, 9-10 

circular polarizing (CP) filters, 79 

cleaning diskettes, 203 

clock, real-time 

Macintosh Ilcx/lIci, 114 
problems with, 106 
clothing, static electricitv and, 4 
CMOS SIMMs, 2-3, 156 
CMYK printers, 38 
color |)rinting. WYSIW YG, 62-64 
color purity adjustments, 60-62 
colors 

additive, 39-40 
subtractive, 37-39 
color saturation, four-bit video and, 
123-24 

Color TPG (Color Test Pattern 
Generator), xiii-xx 
indicating a screen size in, xv\ 
Reference menu, xviii 
Special menu items, xix-xx 
starting, xiv-xv 
system re<|uirements, xiv 
Test Patt(‘rns in, xvii-xvaii 
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Comiiiimicalions Toolbox (( - PB), 
upgrades for System 6.0.4, 6.0.5, and 
6.0.7, 183-85* 
eonirasi control, 20 
contrast enliancemeiit filters, 81 
convergence, 40 
a<ljnstnients, 65-7 1 
on /XppleColor 1 1 igh- Resolution RGB 
.Monitors. 4()-48 
CP filters, 79 

CPU. See central processing unit 
CRT (cathode ray tube), 18 
cnt-off (!ontrol 

on .\ppleColor I ligli>Resolntion RGB 
Monitors, 53-54 
on Apple High- Resolution 
Monochrome Monitors, 31-32 

D 

degauss switch, (>1-62 
desktop video .software, 150 
diagnostic te.sts, error sounds and, 

1 17-19 

Digital mnitiineiers (DMMs), 11-12 
DIP SIMMs. 153-55 
disk drives 

800K, troubleshooting, 201-2 
types of, 189-91 
disk driv(‘ npgradt^s, 189-203 

external disk drive adapter, 193-96 
KDI ID/ROM upgrades for Macintosh 
II, 197-201 

.second internal disk drive, 196-97 
diskettes 

t'leaning, 203 
formatting rules, 191-92 
types of disk drivers and, 189-91 
Disk Mtmager Mac, 216 
display, definition of, 18 
dispbiy cards. See vi<leo cards ' 
dissa.s.seml)ly. See lake-apart procedure 



DRAM upgrades, 140-41, 153-65. Sec 
also SIMMs 

E 

eight -bit video, 124-28 
tipgradeability of, 134 
upgrade from four-bit vidtM), 135-37 
upgrade to 24-bit video, 137-39 
electricity 

safety preca tit ions for working with. 
1-8 

electrostatic discharge precautions, 2-8 
error sounds, 117-19 
E.xact Bit Images (Shrink 4%) option 
A|}ple La.ser\\ l iter II. 28. 52 
expansion cards. See also Nidhis 
expansion cards 
for the Macinto.sh llsi, 18()-87 
external disk drive adapter, 193-96 
extreniclv low fre<jiicncv (ULF) radiation, 
81 * 

eyeglass wearers, (•oiiverg(‘m*e problems 
and, 71 

F 

fan controller u|)grades, 89-98 
installing, 91-98 
power supplies and, 90-91 
testing, 98 

FDI ID (floppy disk high density) super 
drive, 1 90-9 1 . See also disk drive 
upgrades 

File Exchange software, 191 
filters, monitor, 79-81 
floating point co|)rocessor unit. See FPU 
(lloating point unit) ujigrades 
focus adjustments 

on AppleColor High-Resolution RGB 
Monitors, 48-50 
on Appl(‘ 1 ligh- Resolution 
Monochrome .Monitors, 25-26 
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formatting diskettes, 191-92 
formatting sofrvv^are. for SCSI hard drives, 
216 

four-bit video, 122-24 
iipgradcability of, 1 34 
upgrade to eight -bit video, 135-37 
FPU (floating point unit) upgrades 
for the Macintosli II, 170-71 
for the Macintosh llsi, 172 
fuse F2, 108-9 

G 

glare, eliminating, 79-80 
grayscale, true, 131 
ground(ing), 4-7 
ground wire, 4 

H 

hand tools, 8-10 
height adjustments 

on AppleColor I ligh-Hesolution HOB 
Monitors, 45 

on Apple High-Resolution 
Mono(’hrome Monitors, 24 
HMMU (Hochsprung memory 
management unit), 165 
locating the, 166 
removing the, 1 6(>-()7 
horizontal centering control, on 
AppleColor High-Resolution RGB 
Monitors, 46 

horizontal-hold control, on Apple 
High-Resolution Monochrome Monitors, 
29-30 

HP-Desk.Iet printers, 169 
HP-Desk Writer printers, 169 
H-STAT control, 47, 48 
Hurdler CPI card, 179 
Hurdler-HQS (Hurdler quad serial) card, 
183-85 



I 

I mage Writer II/LQ printers, how color is 
made by, 38-39 

isolated AC power supplies (isolation 
transformers), 12-14 

J 

jumper cables, 104 

K 

keyboards, 228-37 

disassembly of, 228-30 
first aid for s| tills on, 234-35 
MacPro, 235-36 

n*placing broken key switches, 233-34 
servicing intermittent kev switches, 
230-33 

Key "Fronic MacPro keyboard, 235-37 

L 

linearity controls, 71-76 

lithium cells, power-on problems and. 
Macintosh Il/Ilx/Ilfx, 102-4 

logic* board upgrades 

Macintosh Ilcx-to-IIci, 112-13 
Macintosh II/Ilx to Ilfx, 101 
Macnntosh II to IIx, 99-101 

M 

Mac’Card multipur|>ose surge suppressor, 
7 

Mackintosh Disjtlay Card, meaning of 
designation, 135 

Mac*intc)sh Display Card VRAM Kit, 137 

Mackintosh II Displav Cards, configuring, 
149-50 

Macintosh II Extended High-Resolution 
Video Card, mckaning of designation, 

135 
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Madiitosh II Exlcinlod Video (lanL 
meaning of designation, 135 
Maeincosh II Video Card. See also video 
cards 

meaning of designation, 135 
N rSC-compatil)le cables for, 14‘2 
Macintosh II Video Card Expansion Kit, 
136 

MacPro rej)lacement keyboards, 235-37 
MacTable, 81 

Mac II Iligh-Resolution Video Card, 
meaning of designation, 135 
MC68030 (’030) |>rocessor-direct slot 
(PDS), 186 

MC68882RC16A EPU (lloaiing point 
unit), 170-72 

MC68882RC20A FPU (floating point 
unit), 186 

memory. See also PMMIJ (paged miMnory 
iiiaiiagement unit) upgrades; SIMMs 
virtual, 169 
Microsoft .Mail, 1()9 

monitors. See also Monochrome Monitors, 
Apple Iligh-Resolution; RGR .Monitors, 
AppleColor 1 ligh-Re.solntion 
i 1 1 terch a i igea 1 > I e parts cross- n‘ I e rei ice 
guide, 77 

isolated AC [>o\ver supplies (isolation 
transformers) for working on, 12-14 
.Monochrome Monitors, Apple 
I ligh-Resohition 
acces.sories, 33 
adjustments to, 17-33 
cut-off control, 31-32 
definitions, goals and objectives, 

18- 19 

focus adjustments, 25-26 
height adjustments, 24 
horizontal-hold control, 29-30 
periodic adjustment procedure, 

19- 26 



removing the control cover plate, 20 
r(‘placing the control cover plate, 26 
vertical-hold control. 30-31 
width adjustments, 20-24 
WYSIWYG modifications, 26-28 
isolation transformer for working on, 

1 4 

measuring the display, 19, 21-23 
More, 150 

mounting brackets, SCSI hard drive, 216 
external SCSI hard ilrives, 222 
mouse, 240-44 
multimeters, 1 1-12 

N 

near-photographic qualitv, 24-bit video, 
130 

NTSC compatibility, 140 

Macintosh II Display Cards, 149-50 
upgrades for, 142-151 
audio cables, 145 
cables, 142-45 

video card utility softwan* and 
activating tin* software, 145 — \7 
deactivating the .software. 149 
with eight -bit Mac II I ligh- 
Resoluiion Video Cards, 148 
with four-bit Mac II I ligh- 
Resoluiion Video Cards, 148 
with Macintosh II Extended Vitleo 
Cards, 148 

with original Macintosh II Video 
Cards, 147-48 
NuRus exjtansion cards 

identifying slots $9 through $E, 177 
instidling and removing, 175-79 
multiple video cards and, 178 
piirallel interface cards and, 178-82 
power requiremetils of, 174 
typt^s of, 173 
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0 

one-bit video, 121-22 
one-bit vid<*o cards, upgradeability of, 
134 

P 

PAL chips, 156 

parallel interface cards, 178-82 
Chooser setup for, 180 
Phillips-head screwdriver, 8-9 
pixels, 18-19 

photogriiphic quality and, 131 
PLCC SIMMs, 153-55' 

PMMU (paged memory managemeni 
nnit) upgrades, 165-70 
installing, 167 

installing virtual memory software, 

168- 69 

locating the, 166 

removing the HMML and, 166-67 
troubleshooting, 167 
troubleshooting virtual memorv and, 

169- 70 

Polaroid filter products, 79-80 
polyester clothing, 4 
potential, static electricity, 3-4 
PowerKey, 237-39 
power-on problems 

Macintosh Ilex and lh‘i, I 13-14 
Macintosh Il/Ilx/llfx, 102-6 
PowerPoint. 150 

|)ower requirements, of NuBus expansitm 
cards. 174 

power strips, PowerKey, 237-39 
|)ower su|)plies 
after-market, 113 
bench servicing, 104-6 
CMOS SIMMs and, 156 
for extei nal SCSI hard drives, 222 
fan controller upgrades and. 90-91 
fans, upgrading, 89-98 



isolated AC, 12-14 
putty knife for removing, 10 
PHAM (parameter random access 
memory) chip, 106 
Pnu-ision Bitmaps? option, I lewlett 
Pac'kard Desk Writer, 28, 52 
presenlation programs, 150 
primal*)’ colors 
additive, 39-40 
subtractive, 37-39 
printers, parallel, 178-82 
printer spoolers. 169 
printing, color WYSDVTG, 62-64 
Prim Link Collection Driver, 179-82 
jnitly knife, 10 

Q 

QuickDraw, 139-40 

R 

radiation filters, 81 

HA.M (random access memory) 1 enors, 
1 18 

real-time clock, [)rol)lems with 
Macintosh llcx/llci, 114 
Macintosh II/Il.\/Ilfx. 106 
Reference menu. Color TPCPs. xviii 
resistance, 12 

H(jB Monitors, A|)j>leColor 1 ligh- 
Resolution 
accessories, 78-84 
filters, 79-81 
stands, 81-82 
swivel bases, 83-84 
additive colors and, 39-40 
adjustments to, 35-84 

centering the display, 45-46 
color purity adjustments, 60-62 
convergence adjustin<mts. 46-48, 
65-7 1 

cut-off control, 53-54 
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(Jdiniiions, goals aiul objectives, 
35-37 

focus adjustments, 48-50 
height adjustments, 45 
linearity controls, 71-76 
periodic adjustment procedure, 

40—5 1 

removing the control cover plate, 41 
replacing the control cover plate, 
50-51 

white-balance controls, 54-64 
width adjustments, 42-45 
WYSIWYG modifications, 51-53 
convergence probleitis, 40 
how color is made by, 39-40 
interchangeable parts cross-reference 
guide. 77 

isolation transformer for working on, 

14 

rephu’ement parts for, ordering, 78 
subtractive colors and, 37-39 
white balance problems, 40 
ROM upgrades, 185 

S 

safety precautions, 1-8 
screen, definition of, 18 
screwdrivers, 8-9 

SCSI (Small Computer System Interface), 
206 

Macintosh Il/IIx/llfx |>roblems with, 
106-8 

SCSI cables, 216 
SCSI hard drives, 205-25 
data cables, 222-23 
error sounds and, 1 17-18 
external, 220-23 
enclosures, 220-23 
external enclosure, installing into, 
224 

fans, 222 



switching |)ower supplies, 222 
terminating, 223 
troubleshooting, 224-25 
universal mounting brackets, 222 
form-factor half-height, 206-7 
identification (ID) number for, 208-10 
installing 

cables for, 216 
formatting software, 216 
formatting the drive, 219-20 
installation kits, 215-18 
Macintosh II, 218-19 
mounting brackets, 216 
screws and lock washers, 218 
pin header labeling, 210 
|)in header locations, 209 
standard, 207-8 
termination of, 211-13 
tenninator filters, 213-14 
types of, 205-8 
serial interface cards, 182-85 
setup for, 184 
troubleshooting, 185 

silicon chips. See chips; and specific types 
of chips 

SIMMs (single inline memory module), 
153-65 
DIP, 153-55 
DRAM, 140-41 
electrical configurations, 156 
identifying Banks A and B and 
configuring, 158-63 
Macintosli I lei, 162 
Macintosh Il/llx/llfx and Ilex, 
158-61 

Macintosh Ilsi, 162-63 
installing and removing, 163-64 
memorv capacity of, 156 
PLCC, 153-55 * 
power requirements of, 156 
SOj, 153-55 
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speed of, 1 5? 

troiil;)lesl looting installations, 165 
VRAM, 137-39 

SIMM sockets, intennittent, error sounds 
caused by, 118-19 
SIP terminators, 21 1-13 

for exiernal SCSI hard drives, 223 
SOj SIMMs. 153-55 
Sony-built monitors, interchangeable 
parts cross- reference guide, 77 
sounds, error, 117-19 
stands, monitor, 81-82 
start-up chime, 1 17 
static electricity, 3-8 
subtractive colors, jirimary, 37-39 
surge suppressor, MacGani, 7 
swivel bases, monitor, 83-84 

T 

lake-apart procedure 

Macintosh Il/llx/IIfx. 86-89 
Macintosh Ilcx/IIci, 1 10-12 
Macintosh Ilsi, 114-17 
terminator filters, 213-14 
terminators, SIP, 211-13 

for external SCSI hard drives, 223 
test equipment, 11-14 
Test Patterns, in Color "PPG, xvii-xviii 
32-bit QuickDraw, 139-40 
three-wire circuit analyzer, 5 
tools and equipment 
hand tools, 8-10 
soldering equi|)ment, 14 
test equi|)ment, 11-14 
lops networking softwan', 169 
transformers, isolation, 12-14 
true color, 131 
true grayscale, 1 3 I 
TFL chips, 2-3 
TV alignment tools, 9 



24-bit video, 129-32 
benefits of, 130-31 
drawl)acks of, 131-32 
near-photographic quality, 130 
photographic quality, 131 
size limitations, 130 
upgra<le from eight-bit video, 137-39 

U 

universal mounting brackets, for external 
SCSI hard drives, 222 

V 

vertical centering control, on AppleColor 
High- Resolution RGB Monitors, 46 
vertical-hold control, on Apple 
riigh-Resohit ion Monochrome Monitors. 
30-31 

veiy low fretjiiency (VLl^") radiation, 81 
video cable, NTSC-compatil)le, 142—45 
video cards. See also VRAM upgrades 
color-saturation information and. 
123-24 

DRAM upgrades, 140-1 
eight-bit, 124-28 
four-l)it, 122-24 
ident i fying, 1 33-35 
multiple, 178 

NTSC-compaiible. See NTSC 
compatilDility 
one-lnt. 134 

relative brightness or intensitv and, 

123 

32-1 )ii video, 131 
troubleshooting, 151-52 
24-bit, 129-32 
benefits of, 130-31 
tlrawbacks of, 131-32 
near-photographic quality, 131 
|)hotogra|)hic quality, 131 
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upgrade from eight-bit video, 
137-39 

utility softw^are for NTSC compatibility 
activating the software, 145-47 
deactivating the software, 1 49 
with eight-bit Mac II High- 
Resolution Video Cards, 148 
with four-bit Mac II High- 
Resolution Video Cards, 1 48 
with Macintosh II Extended Video 
Cards, 148 

with original Macintosh II Video 
Cards, 147-48 

virtual memor)% troubleshooting, 169-70 
virtual memory software, installing, 
168-69 
voltage, 12 

VRAM upgrades, 132-40 

32-bit QuickDraw' softw are, 139-40 
four-bit to eight-bit, 135-37 
information needed for, 132-33 
V-TWIST control, 47, 48 



w 

wattage formula, 12 
w hite-balance controls, 54-64 
width adjustments 

on AppleColor High-Resolution RGB 
Monitors, 42-45 
on Apple High-Resolution 
Monochrome Monitors, 20-26 
width control, on Apple High-Resolution 
Monochrome Monitors, 23 
work area, static electricity and, 4-5 
wTist grounding strap, 5 
WYSIWYG 

AppleColor High -Resolution RGB 
Monitors and, 51-53 
Apple High- Resolution Monochrome 
Monitors and, 26-28 
color printing, 62-64 
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REPLACEMENT ORDER FORM 



Please use this form when ordering a 3.5-inch disk or a replacement for a defective diskette. 



A. If ordering within thirty days of purchase 

If a diskette is reported defective within thirty days of purchase, a replacement diskette will be provided free of charge. 
The back of this card must be totally filled out and accompanied by the defect! ve diskette and a copy of the dated sales 
receipt. In addition, please complete and return the Limited Warranty Registration Card. 

B. If ordering after thirty Days of purchase but within one year 

If a diskette is reported defective after thirty days, but within one year of purchase and the Warranty Registration Card 
has been properly filed, a replacement diskette will be provided to you for a nominal fee of $5.00 (send check or money 
order only). The back of this card must be totally filled out and accompanied by the defective cfiskette, a copy of the 
dated sales receipt, and a $5.00 check or money order made payable to Simon & Schuster, Inc. 



Macintosh II Repair and Upgrade Secrets/Color TPG 
LIMITED WARRANTY REGISTRATION CARD 

In order to preserve your rights as provided in the limited warranty, this card must be on file with Simon S Schuster within thirty days of purchase. 

Please fill In the Information requested: 

NAME PHONE NUMBER ( ) 

ADDRESS 

CITY STATE ZIP 

COMPUTER BRAND & MODEL DOS VERSION MEMORY K 

Where did you purchase this product? 

DEALER NAME? PHONE NUMBER ( ) 

ADDRESS 

CITY STATE ZIP 

PURCHASE DATE PURCHASE PRICE 

How did you learn about this product? (Check as many as applicable.) 

STORE DISPLAY SALESPERSON MAGAZINE ARTICLE ADVERTISEMENT 

OTHER (Please explain) 

How long have you owned or used this computer? 

LESS THAN 30 DAYS LESS THAN 6 MONTHS 6 MONTHS TO A YEAR ^OVER 1 YEAR 

What is your primary use for the computer? 

BUSINESS PERSONAL EDUCATION OTHER (Please explain) 

Where is your computer located? 

HOME OFFICE SCHOOL OTHER (Please explain) 

70-92953 



Get the Spark. Get BradyUne. 

Published quarterly. Free exclusively to our customers. 
I I Check here to begin your subscription. 



Macintosh II Repair and Upgrade Secrets 
Color TPG 



Please fill out the information below and return it to the address listed with your original 3.5-\nch 
diskeUe. Please print clearly. 

n I am ordering a replacement diskette within 30 days. I have enclosed my original diskette 
and a copy of the dated sales receipt. ISBN 0-13-929530-5 



□ 



I am ordering a replacement diskette after 30 days but within one year. I have enclosed 
my original diskette, a copy of the dated sales receipt, and check or money order 
for $5.00 made out to Simon & Schuster, Inc. ISBN 0-13-929530-5 



NAME PHONE NUMBER ( ) 

ADDRESS 

CITY STATE ZIP 

Please mail this request to: MICROSERVICES, 200 Old Tappan Road, Old Tappan, NJ 07675. 
For more information, call (201) 767-5054. 



PUT 

FIRST 

CLASS 

STAMP 

HERE 



College Marketing Group 
50 Cross Street 
Winchester, MA 01890 



ATTN: CHERYL READ 




Muc'iiitoHh/llardwarf* 



^^Larry Pina remains the undisputed 
champion of do-it-yourself 
Macintosh repairs. His bimks prot>ide 
information unknown even to 
auth€}rized repair centers. 

- OWKN IIART^KTT 

Dir. IViariiitosli Teehiiioal Group 
Boston (lompiitor Society 



T ired of paying outrageous prices for unnecessary 
Macintosh II repairs? Here's the hook yi>u've 
been waiting for! Mftcintosh II Repair and 
Upgrade Secrets shows you how to open the box to the 
entire family of Macintosh II computers and fully reveals 
their inm^r workings. With this hands-on Imok you'll learn 
t<» fix 95% of the most common prcddems— from circuit 
hoards to disk drives— with simple, step-hy-step instruc- 
tions. No specialized tools or €*xpertise required, so stop 
paying for those expensive repairs and let this essential 
guide show you: 




How to diagnose symptoms quickly and replace 
conip<Aieiit-level parts safely 




How to adjust and upgrade disk drives.^ logic hoards., 
keyboards, niic€% monitors, NGBlISs, PMMGS, 
Sr.SIs, SIMMS, vidf^o cards, and more*! 

Where to fimi repair, to<d, and part vemlors 

Includes tlu^ latest color version of popular tf^st 
pattern generator software with a value equal to tesV 
equipment costing ovf^r $300.00! 



ISBN 0-13-929530-5 






